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ABSTPACT 

This report is the 2ilth in an annual series that 
provides information on the i^gnitude and distribution of federal 
Eesearch and Development prograis* The data for the 1974*76 

period on which the report is based were received froi agencies early 
in 197S and reflect plans in the President's 1976 budget. They vere 
disaggregated in the surtey by a nuiber of leasures, such as 
character of vorK, perforier, and field* which are analyzed in detail 
in the tarious sections of th^ report. The aggregates are related in 
the first section to broader economic indicators* Som of the 
highlights of the report include: (1) a 15 percent increase in 1976 
in federal P^D obligations budget prograi totals; (2> although the 
share of the federal budget represented by the E^I> Kis declined 
continuously froi 1965 to 1975, it is estimated increase the share 
to e*3 percent; (3) federal agencies continue to coiprise the lajor 
source of national PXP funding; (4) industry sources hate profided a 
great deal; and (5) a slight decline in applied research obligations 
is shown. (&uthor/EB) 
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FOREWORD 



1'his report is ihe 24lh in Rn annual scries thRt provides 
infoniiation on the magnitude and distribution of Federal R&D 
programs. The data for the 1974-76 period on vv'hich the report i$ based 
were received from agencies early in 1975 and reflect plans in the 
President's 1976 budget. 1'hey were disaggregated in the survey by a 
number of measures, such as character of worki performer* and field* 
which are analysed in detail in the various sections of the report. The 
aggregates are related in the first section to broader economic 
indicators. The uniform reporting guidelines provide a consistent 
basis for ihesliidy of trends by all the mr jor measures over a limespan. 

The National S[:ience Foundation ^!shes to express appreciation 
for the cooperation of the staffs of part Ic^ pelting Federal agencies* who 
made special efforts to meet the survey i^^quirements. This report was 
prepared under the general gtiidnnce (jf Charles R Falki Director. 
Division of Science Resources Sttidies, rf.nd the special supervision of 
William U Stewart. Headi R&D Bconoin^x Studies Sectirn. 



I*- Guyford Stevor 
Director 

NatioEial Science FoiUKlation 

Dt?ceml)L*r 197r) 
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subsequent appropriations and 
apportionment actions 



rh^ dala appearing in this report for fiscal year 1976 were 
compile i between March and May 1975. Th^y are based on The Btidgel 
of the U nted States Government, Fiscal yeorJ976, assubmilled to the 
congresii in February 1975, and do nol reilecl subfiequenl con- 
gressional actions or changes made by Exectilive apporlionmenl. 
Based on esUmates made in {antiary 1976, these subsequent actions 
wi!l reduce 1976 Federal R&D obligations from the $21.7 billion 
appearing in this report to approximately $21,3 billion. Estimated 
reductions from the levels shown for a number of agencies^ particular- 
ly reductions for the Department of Defense ($755 million)^ the 
Department of Transportation ($60 million) and the National Science 
Foundation ($50 million) more than offset anticipated increases for 
other agencies, particularly the Energy Research and Development 
Administration ($430 million). More detailed and further revised 
information on 1976 R&D obligations will be presented in an NSF 
hiighhghts in mid-1976 covering fiscal years 1975-77, as well as in next 
year*s federal Fimds report. 



note 



In all tables and charts, details in^y not add to totals because of 
roundin^^. Percentages appearing in the text were calculated on the 
basi5 of thou;;ands of dollars and may differ from percentages in text 
tables based on figures rounded to millions of dollnrs. 
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HIGHLIGHTS 



• PedernI R&D obligtitions (picint excluded) are expected lo rise from 
Sl7,4 biltion in fiscal ye.ir 1974 I'^cJiJj.Q billion in fiscal yeari975 
and S21,7 billion in fisc^.l ye^ir 1976, When an adjuslmenl is made 
for inflation, the 8-peri:ent increase for 1973 is converted lo a 
declined The 1976 level, an increase of 15 percent, represents real 
growth unless final appropriations are fps lower than ihe 1976 
budget program totals, 

• The share of the Federal budget represented by R&D and R&D 
piani programs has de^:lined continuously from 1965, when ihe 
ratio reached a high of 12,6 percent, to 1975 when it was an 
estimated 6,2 percent. The estimated R&D total for 1976, however, 
would raise the share to 6.3 purcent, 

• When measured as a share of relatively controllable outlays — 
those that exclude fixed -cost and open-ended programs^— the R&D 
and R&D plant portion of thehudget ts found to be 14,9 percent in 
1976, compared with 14.4 percent in 1975, 

• Federal agencies continue lo comprise the major source of national 
R&D fundinjj. In 1975 they provided slightly more than one-half of 
the national R&D total, compared with almost two-thinis in 1966, 
Industry sources have provided most of the rest in the 1966-75 
period, 

• The national R&D total was $21,9 bilUon in lft66, and by 14*75 was 
an esttmdted S34, 3 billion. As a share of the gross national product 
(GNP)x national R&D support declined from 2,9 percent in 19i>fi to 
an estimated 2.4 percL-nt in 1975, Federal R&D support declined 
from 2,2 percL-nt to an estimated 1,4 percent. 



flrll'ilf»r tv^^ust'd Oic^mirrl RtiD aUUiinMiin'i CoconsCinl doLbir^ TK^fS,'^!' drflrilar inrlndt^s tlw 
vlU^cts ri( llir pCrrt^ ''Jun^r' UtT itl\ Hmnl'^ mid si'rrtct**^ in lUv I'frinciml jiml ChfTrforp fian only 



Although DOD ^nd NASA are (^illl the leadinf; agencies in R&D 
support, they reflect substarjtial confclant-viollor declines in 
funding between 1966 and 1975; DOI) down by 21 percent and 
NASA by 62 percent. In ',he same period, ERDA programs^ fciJ l 
percent, whereas NSF programs rose by 60 percent, HEW by 49 
percent, Interior by ^4 percent, and USDxA by 13 percent. 

In 1976anestimntud Sir).9 billion, or 73 percent of theFederal R&D 
total, will be obligated to extramural performers. The retn^iining 
S5,8 billion, or 27 percent, will support intramural performance. 

Funds to industrial firms (including FFRDC's) are expected to 
increase 23 percent over 1975, while funils to unive'rsLtLes and 
colleges will drop an estimated 3 percent, 

Basic research obligations will amount to an estimated $2,7 billion 
in 1976, Although a record high, this level represents a decrease in 
constant dollars from 1973, The total of $2,6 billion in I97n (latest 
calculable year) is 16 percent lower than the 1967 high in leal 
[erms. As n share of the Federal K&D totaj, basic research is 
expeeted to be 12 percent in 1976, compared with 14 percent in 
1975 and a high of 15 percent in 1972, 

Applied research obligations are expected lo be S5,6 billion tn 
1976, another record high, although close tO a leveling off in real 
performance. In constant dollars the total of $3,1 billion for 197{3 is 
0 percent lower than ihe 1966 P(i^^'^ The applied research portion of 
the Federal R&D total is exp . -i^J to be 26 percent in 1976. 
compared with 27 percent in 

Dei'elopment obligations are estimated at S13,4 billion in 1976, a 
level higher than the previous high in 1967, In constant dollars 
howei^er, the total would be well below that level. The 1975 level of 
Si 1,2 billion is 36 percent lower than the 1967 total in real terms. 
As a share of the P'eder^d K&O total, development is expected tobr 
62 pernent in 1970, conipared with 59 percent in 1975, 

In 1974 California ccmtiimed to bad in Federal K^D .support with 
2^ ptTcent th*^ total (coatpared with 32 percent in 1965), 
Marylan<l acc, >imted for 9 percent of tht total, Massachusetts for 7 
pet'ceat, ;uh\ t^cw York for 6 percent. These four States eaeli 
reL'eived more than $1 bfllion in R&D funds. In 1974 mote than 
SlOO l^liltioll was directed to eodi of 23 States, and every State 
reeeii'ed soine R^U support. 
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INTRODUCTION 



O 



The changing nature of Federal support 1o science is cJoseiy 
watched both by policymakers and those who are affected by policy 
decisions. Each year the R&D portion of the Federal budget is analyzed 
and compared with past levels of funding at the time the budget is 
issued. Because the Federal Government provides more than one-half 
of the fun<ls expended nationally on R&ID activiHes (an estimated 53 
percent in 1975) the plans of R&D performers — industrial firms* 
uniiversities and colleges^ and oilier nonprofit institutions— are 
directly affected by the anticipated expenditures of Federal agencies. 
Science planning and advisory groups and those who study the effects 
of R&D efforts on economic growth also have a strong interest in the 
direction and impact of Federal R&D funding- The first analysis of R^D 
programs appears with the budget documents* and other analyses are 
usually made shortly thereafter by groups in the scientific community* 
in research organizations* and by the press. 

Federal Funds for Research; DevcJopmcnt. and Other Scientific 
AcMvftics represents a later and more detailed analysis of the R&D 
component of the Federal budget. A brief summary of the contents of 
Federal Flinds^ Volume XXIV was published as soon as broad survey 
totals were available.^ The report is based on an extensive question- 
naire distributed in january 1975 and completed by 93 agencies and 
agency subdivisions in the March-May period. Data were edited and 
processed by the National Science Foundation (NSF) and appendix 
tables prepared by computer processing. These tables were made 
separately available in advance of the report.^ 



(Utv^rtttVfUt. f-VsrrrI Yt^tt iD'fJ. 'SppciAl An.tlysis 1*: Re^cHrch am] Df^clnpm^^nl PfofirAtn^** 
(Wiisliinfttorr, DXZ.i |()7S. It. 

^ Nnimft.jlSc;irftH^F<ru»i<lati<>ft.Srjmiccnt'soj/rc4^^ SUidicv I "Federal KfkDh'undinft 

fJi-^N-l<ii*ftirftt.oinr Olhvr S<-n-ntiUc AvUvitiirs. Fi.srrtI Vears is;'^. w'S.Miil J97(S. Vol.^CXIV INSF 
?^^-^2^} (WaqhinKUin. n.C ZOSSOI. I£l7fj Ihcse arc obuuP'iblc UfaUR or. :e4)uc«t to NSF. 



The dala shown in this edition of Federal Funds are comparable to 
those included in the SpccioJ Aualysis of Federal R&D programs in the 
President's budget io Congress for fiscal year 1976. The same 
definitions for research and development and R&D plant are used in 
both reports. Some differences exist in dollar amounts shown in the 
two reports because of the different timing of agency responses and 
because the Federal Funds report includes a few agencies omitted in 
the Special v^naJysis. The chief difference* however* is that Federal 
Funds provides detail on research* performers* fields of science, and 
geographic distribution* as well as a more complete description of 
program changes between 1975 and 197C, and a comparison of R&D 
totals with broad economic indicators* which are not given in the 
Special yinoJysis. 

Users of Federal Funds data should be mindful that figures for 
recent years are subject to continual change and that the timing of the 
Survey is worth noiing. Stsrveys are ccnducted at the midpoint of the 
middle fiscal year tn each 3-year budget cycle. In Federal Funds^ 
Volume XXIVt data for 1974 reflect transactions of a completed fiscal 
year and. thus, are "actual." while data for 1975 are subject to 
reprogramming and apportionment actions and for 1976 to appropria- 
tion, apportionments and reprogramming actions and* thus, are 
estimated. The leveis shown for 1975 in this report would, therefore, 
differ from those shown for 1975 in Federal Fundus* Volume XXIII. 

The most reliable historical record Is theonegrven in the appendix 
tables for the latest edition. In the current report the historical time 
series covers R&D funding by agency, performing sector* character of 
work (basic research, applied research, and development), and field of 
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science* as well as by State distribution. But the main emphasis of the 
analysis is on the current (1974-76) period. The report also f:overs R&D 
plant data and data on scientific and technical information activities. 

While the statistics in this report do not reflect accounting 
precision* they do provide an accurate measure of trends. Most agency 
R&D programs fire not identified a;; budget line items [although a 
number of them are so identified)^ and for th^. reason R&D programs 
usually have to be separated by respondents from larger appropriation 
accounts. They must then be further subdivided into the elements 
requested in the survey; e.g.. research, development* R&D data by 
performers^ research by fields^ R&D data by State distribution, etc. 
Questions sometimes arise as to the exact boundaries of R&D 
activities^ and the assignment of given programs to basic research, 
applied research* development^ and fietctJ of science is often judgmen- 
tal. By this time^ however^ most agencies have had many years of 
experience in fi liilling Federal Fund*; survey requirements so that they 
have developefl reliable response systems. 

Agencies are both producers <i5d users of the data* and this foct 
serves to increase the interaction between NSF staff and survey 
respondents in <leveloping precision and clarifying definitions. Other 
users include members of Congress and congressional committee 
staffs* science administrators in the Executive branch, members of the 
scientific community, science historian^s^ executives in industry and in 
research institutes, and members of the press. For some of these 
audiences the data in this series are sufficient for their purposes, 
although for othors the data ve a^; a baseline for mere detailed 
studies;. 
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Part I 

FEDERAL FUNDS FOR 
RESEARCH, DEVELOPMENT, ^ 
AND R&D PLANT 
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Section 1. FEDERAL R&D PERSPECTIVES 



Tederal RStD obltgnlions (plant excluded) were $17,4 billion in 
risca. year 1974 and an estimated $16,9 bithon in fiscal year 1975 and 
were s<:hedu)fjd to reach $21,7 billion in fiscal year 1976 in the 
Presidcnt*s budget lo Congress, All Ihreeyears represeni record highs 
in federal RStD lotals. The relative gain.*; for the lasi I wo yea -s are 8,4 
percent and 14,5 percent* respectively. 

V/hen each of these ftgtires is adjusted Tor ll-perc^i t rate of 
inflation* however* the 1975 increase reveals an actual det:lino. 
although the gain for 1976 will stilt represent dn advance un ^s Tinal 
apptt^priations are well below the President's requested urogram 
leveh^. Viewed against a 10-year perspective* 1976 represents only the 
third year In the 1966-76 decade that any real growth has bec"i shown 
fn overall Federal RStD funding. At no point has the 1967 p ak been 
regciinod* In fact* the nnticipated 1976 figure could be mor€ than 20 
percent below the 1967 level in terms of real performance. 

In 1976, significant increases are shown for the Depnrtment of 
Defense (DOD)* the National Aeronautics and Sp/ice Administration 
(NASA)* and the Energy Research an^d Developinenl Administration 
(KRDA), each of these increases l/irge enough to reflect growth on a 
cocstant dotlnr basis. Accompanying this growth is a rise in share of 
total for the DOD/NASA component for the first t:me within tlie pnsi 
decade. The two agencies together represented 79 percent of all Feder/il 
R&D obligations in 196G, but tbereaiter their shoro felt stc;adily to an 
estimated G^t percent in 1975. In ihe 197G budget the trend is reversed 
with a rise in share to an anticiL>ated 6^percent.Thuf>. despite: the [97G 
increase in I^RCA pn^gratn.*;, th^^'cii^ilian'* agencies will reflect oit!y a 
35-percenl share in 1970* compariul with 37 percent in 1075. 

The program jt^i-awth of DOD^ tho leading agency, more than i^ny 
other facton ar.rounts forthesii^nificant nse in Federal R&D fucdingin 
197B, and when the increasic foi NASA programs is added, these two 
agencies make up more than thiee^ fourths of the overall Federal gain. 
Nearly all of the remaining agencies plan increases for 107G, l)iit F,RDA 
is the only one whose increaj;e is ahead of anticipat^^d inflation. The 
Department of Health* [Education, and Welfare (111-^) .shovv.s an 
absolnLe decrease in 1i>76, the sole major agency with an overall loss. 
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When support trends for leculing ugenoios 
are nnnlyzod for the period from 1966 to 197^ 
(the years for which actual dcflntors nro 
available), it is found that DOD. NASA, and 
BRDA' are tlic on{y ones to reflect real 
declines in KftD foncling. In conslant clc>lh>rs^ 
DOD progr<im levels fell 21 percent between 
1966 and 1975, NASA program tovels 62 
percent, and S5RDA levels 1 percent. The 
other important KftD support agencies 
increased (heir programs in terms of real 
performance: the National Science Pounda- 
tioii (NSF) by 60 percent. HEW l>y 4n 



> KKDA S« tM'U'ilMtAliimtfJItiri-uvCImntkkt.vsiontAl^CIJiKil.i 
prior to |£>" \, 



percent. thelDepartment of the Interior hy 34 
percent, ani^ the Department of Agriculture 
(USDA) by 13 percent. Between 1970— the 
year of its founding— and 1975. the Environ- 
mental Protection Agency (EPA) showed a 
139-percent increase in constant dollars. 

On an aggregate basis the RAD programs 
of the DOD/NASA component were r^jduced 
by 36 percent in constant ctollars between 
1966 and 1975 white the joint programs of 
the remaining agencies were increased 35 
percent. 

The relative emphases placed on research 
and development changed accordingly. The 
chief weight of DOD and NA&A programs is 
on development, and the sjze of their 
development programs has strnngly in- 
fluenced changes in overall Federal R9tD 
trends. With the real decline in DOD/NASA 
funding, overall Federal development suj>- 
port showed a corresponding drop of 30 
percent in constant dollars between 1960 
and 1975. In the same perioc) funding for 
research fell only B percent. 

'J*he 1976 l>udget moves in the opposite 
direction. The shares of the chcir^cter of 
work components within the Federal RftD 
total are expected to be 12 percent for basic 
research. 26 percent for applied reseiirch, 
and 62 j>ercent for develoj>n>ent. 'Vlv ^^f^ic 
research sbm e is 2 j>en:antage points and d>e 
applied research shiire 1 percentage poiot 
lower than 1o I97.'l and the developinent 
share 3 perceDtagc points higher. 11>ese 
ratios reflect the planned increases in DOD. 
NASA, and KKDA fimding in 197(1 imd the 
anticij>ated drop in the HEW research effort. 
Between 1966 and 1975 the developmeat 
sbare^ affer reaching a liigb of 6B parcent in 
1967, had shown n tondency to cleotine af} 
'civilian'' programs grew. 




R&D Plant 

Federal obligations for R^D plant are 
oxjiected to ris( from $776 niiliion in 1^^74 to 
c>n estimated Sl.OOl million in W7^ .ind tht^n 
111 fall to an estimated $B'37 million in 1976. 
In each of these years KKHA accounts for 
approxinmtely one-half of the R^D plant 
.If tivity. nOn accounts for apj>rc>\iniatelv 
one-fna tb and NASA for nmcli of the rest. 
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16,I7S 


1S.992 


76 


1972 


231.876 


17.114 


16,743 


72 


1973 


?46.S26 




17.S10 


7 1 


1974 


266.392 


\im 


18,336 


68 


197S(031V . 


313.446 


19.906 


19.441 


62 


1976 <«^1)' . 


349.372 


22.469 


21,912 


63 
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ReUHonship to Total Budget 

In the years followivig World War 11 lh(> 
R&D porlion of Ihe Feclenil budget showed 
on incrofising tendency lo rise ^s n share <>r 
Ihe budt>el lotal. In the fifties inosi R^D 
activilies were dev<dnd to defenso <)nd 
atomic energy missions^ but by the sixties 
the rapidly expanding spoce program con- 
tributed measurably to Federal R&D tolnl.s 
nm\ hefdth resenn:h began loiinin by much 
larger increments thiin in previou.s ye;U's. 
Federal R&D and R&D plant expenditure's 
grew st(^ndily. and a.s a .share of the total 
Inidgfit they reached a peakori2f5pen:ent in 
1965.- I'hRreafter. c^ven though total R&D 
funding often rose and even though many 
new R&D program^s wore initiated^ the ratiu 
continued to fall. This was partly c!iu.s^.clby 
lower total dollar support for research and 
develo|imeiil in some years but more by Ihe 
sheer (growth of the overall hud^eb 

A slight reversal of this trend is indk^atetl 
for 1976 when the ratio of R&D and R&D 
plant expenditures ts expected to be 0.:) 
per<:(>nt compmiul with 6,2 percent in 1975, 

A more us ^ful i:ompa' i.son can be obtained 
by rotating R&D runding levels to that 
portion of tin; budget that is relatively 
controllable. In retient yeai\s an increa.sing 
t)ortion of tho Federal budget has 
repre.seated optm-ended and fixed-cost 
programs, si eli as social sei:urity^ \eteiaiis 
benefits, MulicarUf tineniployment asfiist- 
anee, genera revenue sharing. ;)nd interost 
on the Federil debb The part of the budget 
that contain i these programs Is relatively 
uneontrolhib o in that it c;annot be changed 

HjyjJ .itkcl H>ilJ Til^mt rvliriiilUiirrvr.iaierlti.miitilit^.Llmns 
fitf ii\kI tiM^'l^itc t ih(rrl};i-1 iiiiM.i\ s t'lititLij^s.Lii- thi-vmlr 
tIV lAjitniilLtiitE^ I- < i'[kt li^r tiir iiilrliliiNI tif ni't IhIiIiii^ 



without changes in existing substantive taw. 
With each new budget year, however* 
appropriations are made for the rust of the 
budget, and within this arua, the portion 
allotted to R&D programs is an indication of 
the priority given to research and dei'elop- 
inent in relation to other Fetleral activities. 

Between 1967 and 1976 total Federal 
budget outlays ros(* from S15f).3 billion loan 
estimated $349.4 billion. Within these totals 
the relatively controllable portion* which 
includes R&D funding, is seen to hove risen 
from S103.2 billion in 1967 (earliest 
calcubibl{> year) to an estimated Si46.^ 
billion in 197(>, n decline in share from almost 
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Iwo-thircls of the budget lo slighlly more 
lhan Iwo'fifths, As a portion of Ihese 
relntivoly controllable outlays, R^VD-related 
cxpendituros fell Trom 16,4 percent in 1967 to 
a low or 1X7 percent in 1970, but thereaTtor 
rose and nre exj ertcd to he 14,9 percent in 
1976, 

Relationship to National R«tO Total 

Althoiif^h the role oT Federal support 
within national R&D uodertakings 
diminished during the i9l>6-75 period. 
Pedenil funding remainecl dominant. In 196G 
P'ederai agencies were the source of 64 
pen:ent of all national expenditures for R^D 
purpose's, but by 1975 (latest c<'dcnlable 
year) they w(^re <;till res|)onsiblo for an 
estimated 53 percent. The wnys in which 
Federal agencies direct their funcLs— to 
perfoi iners, fields, and types of work— havn 
far-i'O aching efrects on the pattern of scien- 
tific ;cti\'ity within the economy. As the 
Feder.d support share has decreased, the 
indus'ry support share has risen: from 33 
perceiU in 1966 to an (estimated 43 p^^rcent in 
1975, 0\'er that period industry support to 
activities lias gmwn on a constant- 
dollar basis wherens Federal supt>o>^t 
declined, 

i'he national R»D total showed little 
change in real terms between 1955 and 1975, 
actually a decline of 2 |>ercent. In current 
dollars, however, the natic^nal total grew 
each year— from $21,9 billioti in 196^ to an 
estimated $34,3 billion in 1975,^ 

Within this total effort, {performance 
sectors reveal a diiferenl pattern from 
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funding sources. Each year witb\n the 1966- 
75 timespan indust ial firms have accounted 
for more th^n twt^-thirds of the national 
workload— an estiriated 69 percent in 1975, 
Federal intramura, performance was ex- 
pected to account lor 15 percent that ye*'ir, 
universities and colleges (including 
FFRDCs)* for 12 percent* and other non- 
profit institutions for 4 percent. An almost 
ichntical performance pattern was shown in 
1966, 

Relationship to GNP 

In the mtdfifties systematic studies began 
to be conducted by economists on the 
r^^intionship between R&D activities and 
economic growth and productivity. As 
attention has continued to bo focused on this 
question, the investigations have become 
increasingly sophisticated and precise, 
although considerable effort is still needed 
to achieve close cause and effect 
measurements. As part of the backgronncl 
for analyses in this field, data on trends in 
R&D/GNP ratios are useful. 

In 196(>i the share of national R^D ex|>en- 
dttarfis in thegross national product (GNP) 
was 2,9 percent and remained ilic same in 
19G7, bnl each year therefiter declined until 
a low poini of 2,3 percent (estimate) was 
reache<l in 1974, The indicated ratio for 1975 
is 2,4, a slight increase, 

Onring the same |>erio<l the share of the 
Federal RftD effort"^ in the GNP total 
declined more steef>ly, Irt 1906^ this sharp 
was 2,2 |>ercent, but in both 1974 and 1975 
the estimated share wn^s 1,4 fteicent. 



* VviU'i-tl\y |-iiruli'cl 'ti-s('<iiili *m*\ J>r\<'l<p|>m<-nl C^ulns 

^ Ilic IVtlrMl lt^l fiMiiir <ils<k ilKliiilr'; R^n |>l,iail In 
<^ontr,is( i(k ilu- ii,tlMiii,i1 R^t> lij:iif<'. i\liirti i|^m>s lu^i in liidr 
Rf^U \ylMit [l,hl,h ttn >niM' ll <l<it,i ,ir4' ll»l fulK ck1kl,Mn,ili1r 
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Section 2. PROGRAMS AND 



Current Programs 



• In 1976 DOD will account Tor approximately one-halt oT Ihc 
Federal R&D lotal as has been the case for a number of years. The 
anticipated share js 49 percent. The overall program increase of an 
estimated $1,776 million is the largest for any agency and 
represents abouJ t'A^o-thirds of Ihe anticipaled growth in Feden I 
R&D obligations in 1976.^ 



• The Air Force and *he Navy have each scheduled an increase I hat 
amounts lo more th^n one-third of (he DOD lolaL For (he Air Force 
(he major gn>wlh is allribuled to development oft he B-1 <idvanced 
sirategic bomben Uie F-16 air cuinbat fighter, and Oie NAVSTAR 
global positioning syslem. Important efforts will also continue on 
the advanced warning and control system (AWACS)* the 
Minuteman III, the advanced ballistic reentry system (ABKES]« 
and the advanced medi um STOL transport, Th6 Niivy increase is 
derived mainly from the Trident ballistic missile^ the air cumhat 
fighter* ani:l the submarine launched cruise missile. Major efforts 
also continue on such Navy programs as the AOgis fleet air defense 
system* the antisubmarine warfare system^ and the Trident 
submarine, 1'ho growth in Army programs is chiefly related to the 
5AM-D air defense missilti, site defense for Safeguard, the utility 
tactical transport helicopter (UTTAS)* and the short range air 
defense niissile system (SHORAD), Important efforts continue on 
the XM-1 tank and the ballistic missile advanced technology 
program. 



# In 1976, for Ihe first lime in the 1966-76 decade. NASA is 
scheduled for a significant increase'S365 million. Between 19t>6 
xind 1974 funding for NASA declined steadily and in 1975 rose on'y 
to a slight extent. The NASA share of Ihc Federal R&D total is 
expected to be 16 percent in 1976, The chief c^use of the growth s 
expansion of the space shuttle program, followed by the lunar ard 
planetary, physics and astronomy* aeronautical research and 
technology, and earth resources satellite programs* The NAS\ 
increase occurs despite completion of the Apollo-Soyuz TeM 
Project in 1975, for which funding has not since been provided 



Fed«r«t obligations for reM^rch and development, by agency 



(OolJa,^ in millions] 



Agency 


;^^tujil 


Esirmates 


1974 


1975 


Percent 
1974-75 


1976 


Percent 
Change 
1975-76 


Total 




Si 8,905 


> 84 


$21,652 


• 14 5 


Departmeftlot Defense 


8,420 


8,860 


- 52 


10,636 


*20 0 


National Aeronautics ano 












Sp4ce Administration 


3,002 


3,06S 


• 2 1 


3^31 


*tl.9 


Energy Research and Develops 












mervl Administration - ^ , ^ 


1,489 


1.907 


*28 0 


2,383 


•25 0 


Oepartmcni oi Heaitt). 














2.290 


3,404 


- 50 


?,3?6 


-32 


National Scrence Foundation 


556 


621 


Ml S 


678 


-93 


Department ol AgncuUu re 


379 


423 


OI 8 


463 


-94 


Oeparlment of Transportation ' ■ ^ , 


3^0 


370 


- 2 


402 


-86 


Oepartrrrant o1 thelnteiiOi ^ 


197 


305 


^552 


33S 


-98 


Envkionment^l Protection 












Agency 


169 


287 




300 


-48 


Oepaiiment of Commoice ^ . . . . 


16t 


ito 


M6 3 


230 


-9 4 




385 


453 


M7.9 


469 


-3S 



• ERDA represents (he second largest increase in 1976 after DOD--- 
$476 million. This new agency is expected to account for 11 
percent of all Federal R&D obligations.^ The broad programs 
covered by ERDA are fossil and nuclear t^nergy development: 
solan geothermaL and advanced energy systems development; 
energy conservation; environmental and safety research; and 
weapons R&D and testing activities. Expansion is planned forall 
ERDA programs in 1976. but coal utili/f^tion is scheduled to 
receive the largest share ol the agency increase. Other areas 
receiving important additional funding are weapons work, solar 
energy development* fission and fusion power development, 
physical research, and biomedical nnd environmental research. 

• HEW is the only leading R^D support agency to reflect a decrease 
in 1976. Its share of th? Federal RikD total is expected to be 11 
percent, compared ivith 13 percent in 1975. The estimated $78 
niillion drop is the net result of a decline in funding primarily for 
tlie National Institutes of Health (NIH). which more than offsets 
proposed increases of other HEW subdivisions, especially the 
Office of Etlucation (OE) in vocational education and other 
a.:tivities. The reason for the net decline for HEW is that the 
President'ij 1970 budget request was based upon 197r) levels ihiii 
reflectt^d proposed rec:issions of am^'-ints already appropriated for 
1975 for a number of HEW programs, especially those of NIH. 
Congress, by rejecting the recissions. restored 1975 totals to levels 
considerably higher than those proposed for 1976 in the 
President's budget. 

• NSF is expectuU to increase its Rj^D support hySEiB million in 1976 
and to represent 3 percent of the Federal R&D total. The largest 
program area. Scientific Research Project Support, is scheduled 
for an ll-percent increase, which includes expanded support \o 
fields in which efforts can be expected to contribute to lonj>'teriu 
solutions to food unci energy problems. National and Spuciul 
Resean:h Programs, ihe next are-i. reflects a IQ-p'^rcent increase. 
But the RANN (Research Applied to National Needs] tiro^rnni is 



" KKD^ 4<nrrim]MS\rs |in>}!t>inis tr^tttsli^rml hatu iitt^'f .»f!M»nc's }»7Tt: Irmii Intrf mr 
(]|Ih viii Cool Krs^^ur k.^porhcm^if th^lkl^■.UMl[^lm^s..lnaHk4T^iv^L<^l^l^< li x\HhiiHlh-C>lfi< i<'»l 
IhrSc^r^'t^ir); Imm MSK must ol th< sol.ii ^'ni'i^fx ■imi )>i<'4kt]ic*rm<iL'n(Tj{X'r4'sr,in hj^mKr.utis. fro n 
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down 4 percent because of the transfer of most energy research to 
ERDA. Within RANN. research on productivity is receiving 
considerably increased support. 



* USDA R&D programs are scheduled for an overall increase of $40 
million in 1976. with this agency's programs representing 2 
percent of the Federal R&D total. Chief growth is found in the 
Agricultural Research Service for work on animal and food 
production, management of natural resources, and marketing 
efficiency, and in the Cooperative State Research Service for 
research at State agricultural experiment stations. 
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The $32 million increase proposed Tor tlie Deparlmenl oT 
Transportation (DOT) is primarily derived from advancing work 
williin the Urban Mass Transporlalion Administration (UMTA) 
and the Federal Railroad Administration (FRA)- The level of 
funillng for the Federal Aviation Administration (FAA) reflects 
little change in 1976i although within FAA development of more 
efficient air traffic control and navigation systems will be 
increased. FAA i^ the largest DOT subdivision as far as R&D 
tictivities are concerned, DOTs National Highway Traffic Safely 
Administration (NHTSA) is scheduled for a reduction in funds, 

• In 1976 the Department of the Interior plans an overall increase in 
R&D funds of $30 million, chiefly for the proposed mined area 
protection program under the Office of the Secretary, The larger 
rise of $108 million in 1975 covered expanded mining technology 
efx^'jrls within Ihe Bureau of Mines and geologic and mineral 
repourcos surveys under the Geological Survey* both of vv'hich 
programs are expected to grow slightly in 1976, 

• EPA is another agency that reflects comparatively small grow thin 
1976 aftor substantial growth in 1975, The increase of $14 million 
in 197G will mostly cover incre<ised research on energy-related 
environmental problems, as did the increase of $117 million in 
1975, Additional funds in 1976 are to be devoted to developing 
standai-ds for safe drinking water and the technology needed to 
attain theso standards economically, A number of other program 
nrcas roflect smail decreases, 

• For Iho Departmont of Commerce a $20 million increase in 1976 is 
expected to cover ex i>anded research in ocean fisheries and marine 
ecofjystoms on the part of the National Oceanic and AtmospheriL' 
Administration (NOAA) and growth I'l certain R&D progrfiiiis of 
the National Bureau Standards tNES), 

• For the period 1974-71 a lol^il of 26 oilier <igencies reported R&D 
program data. Those with largest progrnnis are tho Veterans 
Administration (VA « the Nucleiir Regulatory Commission 
(NRC) — created to carry on reguhdory and reactor safety 
programs in nuclear enorgy (formerly undor Iho Atomic Knergy 
Cominission)~tho De])artment of Housing and Urban Develof>- 
mont (HUD), and the Department of just ice. Of these, NRC in lfJ76 
reffoctK a sizablo increase in funding and Justice a notable 
fiocroiiso. 



• 
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Performers 

* Estimates are that SI 5,9 billionior 73 percent^ of all obligations for 
Federal R&D programs in 1976 will be placed in the form oT 
contracts and grants with extramural performers. The balance of 
the R&D total, $5,d billion, or 27 percent, will be obligated for 
support of intramural performance, or work by Federal personnel, 

INDUSTRY 

The 23-perconl increase in funding to industrial firms in 1976 will 
bring the dollar awards to this sector to the highest level on reconi. 
Nonetheless^ industrial firms [including FFRDC's) are expected to 
account for just 52 percent of all Federal R&D performance, compared 
with 61 percent in 1966, Approximately four-fifths of the industrial 
work will be directed to development. 

The growth in the anticipated use of industry in 1976 is <)erived 
largely from expansion of DOD programs, especially those of the Navy 
and Air Force, as well as from ERDA Jmd NASA programs. 



Federal obligatioft^ for research ttnd development, by performer 
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199 


214 
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222 


+3 8 


State and rocal gO^inrnenls 


214 


224 


'4 7 


394 


+75 6 


Foreign performers , . 




66 


+ 16 


78 


+ t85 
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DOD. NASA. Rnd BRDA jointly are Ihe source of more than 90 
percent of (he support to industrial firms, but th€ relative con- 
tributions of these agencies have changed considerably in the 1966-76 
period. The NASA share has decline<l from 42 percent in 1966 to an 
estimated IB percent in 1976 even though the declining support trend 
tor the years after 1966 was reversed in 1975. The DOD share has risen 
from 49 percent in 1966 to an estimated 63 percent in 1976, and (he 
share utindus trial R^D support represented by BRDA* from 7 pertent 
to 12 pen:ent. 

INTRAMURAL 

1'he Federal intramural sector refiecl^^ a continuous increase in 
R^D funding from 1956 to 1976. Even so, in 1975 tor the first timesi^ce 
1967 the share of the Federal R^D total represented by intramural 
work is expected to decline— to 27 percent, compared with 28 percent 
in 1975 and 21 percent in 1966. Federal intramural performance covers 
costs associated with the administration of extramural programs by 
Federal personnel as well all costs associated with direct perfor- 
mance. 

For most of theyt^nrs between 1966 nnd 1973 a little more than one- 
half cf hII Federal R&D work was devoted to development, but the 
197d-7G period reflects a graduHl shift toward the research end of the 
spectrum. In 1970 research is expect<^d to account for 53 percent of ail 
intramural R&D performance. 

DOD. which has pi ovided more than one-half of the ^fupport for 
intnimural performance in the 1966-76 decade, is largely responsible 
for the rising trend in overall support to this sector. NASA, the next 
agency, has also coniribuled to this rise. Other agencies in the 
aggregate, however, are expanding their support to intramural work iit 
an even faster pace, effpecially HEW. USDA, Interior, and Commerce. 
Thus, the combined share of DOD and NASA has dropped from 80 
percent in 1966 to an eslimaied 71 percent in 1976, 

UNIVERSn iKS AND COLLEGES 

Federal support to universities rind colleges for R&D performnncf! 
is scheduled to drop in 1970 for the lirst time since 1970 as a result of 
propos^Kl cutbacks for HEW. The share of the university and college 
sector in Ihc Federal R&D total rosO from 9 pf^rncnl in 1900 to a high of 
13 percent in 1<J74. The.sharoin 1976, iiowever. is expected to be just 10 
pen:i>nt. 
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A gradual trend is revealed in the reduced portion of the university 
and college effort devoted to basic research and the somewhat 
increased portion devoted to applied resedrchi and to a lesser extent, 
develontnent. In the current (1974-76) period basic research and 
applied research each represent approximately 45 percent of the 
uni^^ersjty and college totaL and development represents 10 percent. 

Between 1966 and 1975 the increasing support of HEW and NSF 
mote than offsets ti>:^ deci'<^asing support on the part of DOD and 
NASA. I'll 1970t althotigh DOD support to the university and college 
sector is expected to rise, DOD will remain the third agency after HEW 
and NSF, wilh ERDAandUSDAin fourth and fifth place* respectively. 
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R«s«arch by Fi«ld» of Science 

In the !ast Iwo surveys data hnve been cojjeclcd on resefirch 
performed al universities and colleges by rieldsoT science. Six agencies 
iiave been included, represenling more than 90 percent of sucii Federal 
research funding: HEW» NSR DOD» USDA, KRDA. and NASA. They 
provided approximritely $1,9 billion in each of ihit years 1974» 1975t 
and 1976. with a slight drop scheduled between 1975 and 1976. 

The life sciences are expected to mai<e up 54 percent of the 
university and college research total in 1976t compared with 59 percent 
in both prior year;;. The physical sciences will account for an estimated 
15 percent; engineering for 10 percent; environmental sciences 
(atmospheric. :>eologtcaL and oceanography^ excluding the biological 
j^cfenCes] for 8 percent; the social sciences for 5 percent; mathematics 
for 3 percent; end psychology for 3 percent. 

G^rtnin a^encie;; ;)re a^^sociatcd with support to certain fields. 
HKW provides more than three-fourths of (he support lo the life 
j^ciencej; <)nd more than Ihree-Hfths of the support to psychology. NSK 
provides approximately threo-fifthj; of the environincmtal sciences 
funding and more than two-fifths of the phyj^ical j^cionces funding. 
NSK {ind DOD combine to provide more than four-fifths of the 
mathematics dollars; and almost four-fifths of the engini'ormg dollars. 
HBW and NSF together f^upportalmo.st thiee-fourtlis of university nnd 
college? rc^search in the social sciohr.os. 



FFRDCs 



Federally Fuided Research and Development Center; (FFRDCs) 
are R&D-performiBg or -managing organizanons exclusively or 
substantially financed by one or more Federal agencies and ad- 
ministered for them by industry, universities* or other nonprofit 
institulions. In 1976 ERDA is expected to be the principal source of 
support for FFRDCs* providing 70 percent of the total among all 
agencit's. Since this agency operates almost no laboralories of its own. 
EROA places most of its funds with FFRDCs* 

As a share of all Federal R&D performance by FFRDCs* DOD will 
account for 17 percent in 1976 and NASA for 5 percent. 
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Federal MO oblfgationt to FFRDC't' by MiminlsterinQ sector end egency* 
fitori year 1976 (est) 



[Dollars in mnnon^i 
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S«jru MitconJd ScJ*nCr Foundition 



In Ihe 1966-76 period support of FFRDCs has risen almosi 
steadily. The sharpest increase has been realized by FFRDCs 
administered by industry, but FFRDCs administered by universities 
still (jo more than one-half the work. 



OTHER NONPROFIT 

Between 1966 and 1975> the share of other nonprofit institutions 
[including FFRDCs) in the Federal R&D performance total rose from 4 
percent to 5 perccnl bul is expecled to be 4 perceni in 1076. HEW and 
DOD are the principal supporl agencies. 



STATE AND LOCAL GOVERNMENTS 

Af^encics of State and local governments arc expecled lo account 
for 1.8 percent of all Federal R&D activities in 1976, This sector is small 
in terms of performan<:e for Federal agencies but ha.s been showing 
sign.s of renl growth as u performing area. The use of this seclor will 
increast^by anes|jmated73 pt^rccnt Leiween 1975 and 1976. HKW is the 
chief agency to support Slale anic local governmenls. 
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Section 3. BASIC RESEARCH 



• Fcdcni] ubUgalions for basir: research amounted lo $2t4b:: million 
in 1974 and were expected toinnrease lu $2,596 million in 1975 and 
$2,6a9 milUon in 1976. Although Ihcsc totals represent record 
highst (he innrcases in both years are expected to be offset by 
inflation. 

• In real trrms the basic research funding level for 1975 (latest 
calcutabh' year) is 16 percent lower than 1967* the constant dollar 
high. 




ERIC 



« As a share of the Federal R&D total* basic research support is an 
anticipated 12 percent in 1976* down from 14 percent in 1974 and 
1975* This drop is partly the result uf lower fuading by HEW and 
partly a counterpart to the high development total in 1976, 



Agencies 

♦ Five agencies— NASA, NSF, HEW* EllDA. and DOD— accounted 
for an estimated 89 percent uf the Federal support fur basic 
research activities in 1974 and anestiiiated 86 percent in 1975 ^nd 
1976. 



• NASA h;is since 1961 been the leadirg agency in basic research 
funding, largely because of the su >stantial cost ot' support 
equipment such as spacecraft and launch vehicles necessary for 
spare exploration and the inclusion of costs for tracking and data 
ar>quisitioii. The NASA share in theFeileral basin research totalin 
1976 is expeeted to be 27 pernent. 



• In IV' 0, for the first time* NSF will become the senund agenry in 
support of basin rosearrh* with an estimated 20 percent of the 
Federal total, nt)mpared with 12 lercent in 1966, The NSF growth 
rate between 1960 and 1976 is highest of allagennies*and between 
1974 and 1976 NSF shows both tl i largest relative and the largest 
ati3;(>lute inoroa.ses in basic resi arnh funding. Most of the $62 
million K^^wlh in 197G is planne ; for Sniontifin Resenrch Project 
Support to all science dSsniplines. Special emphasis will be placed 
on enerj^y-related t>eneral research* on inquiries likely to have a 
potential iiiipar:t on food and materials resources* an<l on support 
for modern instromentation. 



Ftdtril oMlgitlon* for bnic rm«fch, by «9«ncy 



(Dollars in m nitons] 





Actual 


Estrmaies 








FercenI 




Perceni 


Agency 






chaHQO 








I9T4 


1975 


1974-75 


1976 


1975-76 






12.596 


•5.3 


12,689 


•3.6 


Naltonai A^ronauiics *rid Spftce 














733 




*4 B 
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•5 7 


NaKonal SCtencoFourKffttlon 
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53B 


•12,9 


OepadfTieni of Ke>l|h. 












Education. And WsllAre 


561 


S60 


-.2 


485 


-133 


Energy Research and Develop- 












ment Adml nisi ration 


232 


261 


• 12.1 


292 


• 12,0 


Departrnent of Defense 


244 


245 


*.4 


259 


.5.8 


Dther agencies .. 




35$ 


.27,7 


376 


•6.0 



SptirCt Nationti SotftiCt Foundation 



^ HFW is I he only leading basics rcscHrch support agency lo reflect a 
decUnu in funding In 1976, Its share o\ (he Federal lolal is an 
anlicipiiled 18 percent (compared with 23 percent in 1974). In each 
year from 1960 through 1975 HEW was the second agency in size of 
basic resoirch support. Most of Iho 1976 decrease uf $75 million is 
acc:ountec for by reduced funding for (he National Institutes of 
Health. 



• FRDA is sucond Ui NSF in dollargrowth in liasic resfmrch support 
between 1974 jind 1976. The $31 million increase for 197Gis mostly 
found in t lo physical research program, much of it in high-entirgy 
physics 1 1 increase knowltidge of the fundamentals and the 
bohiwior c^f atomic particlus* matter, and energy. 



• Thu $14 million rise for DOD in 1970 for the most part reflects 
effort ithin its military sciences program area.The share of DOD 
within tne Federal liable research total has dropped from 14 
percent in 1900 to an estiinatecl 10 percent in 1970, 



• Conversely, the share of all other agencies combined has grown 
from 10 percent in 1966 to an expected 14 percent in 1976. In 1975 a 
sharp relative rUie was occasioned by the increased funding of the 
Agricultural Research Service (USDA)» and in 1976 growth is 
chiefly i:xpected to stem from the Geological Survey (Interior). 
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PerfGrmers 



« Universilies and colleges have always made up the leading 
performance secl^r for Tederally Funded basic research. Their 
share of the Fedei basic research total has been fairly stable in 
the 1966-76 perioc^ ranging from a high of 40 percent in 1966 to a 
low of 35 percent i*i 1970, The expected share in 1976 is 38 percent. 

The parts played by various agencies tn support of academic 
performance has shifted considerably. Although HEW was the 
leading agency from 1966 through 1975, NSF is expected to be the 
leading agency in l!)7a HEW, which provided mon; than one- 
fourth of the support £o universities and olleges for basic research 
in 1966. reflecte<) a share as high as tv o-fifths by 1974« but is 
scheduled to provide an estimated one-tl Ird in 1976, In 1976 NSF 
is scheduled to account for two-fifths. Three mission-oriente<l 
agencies— DOD* ERDA, and NASA— repr esented more than two- 
fifths of the university-and-college total i t l96a but by 1976 their 
combined share is slightly more than on -fifth, 

• Over the 1966-76 timespan the share of Fe Icral basic research that 
hits been intramurally performed has gradually ^rown from 24 
percent to an estimated 28 percent. 
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NASA has been the primary support agency for basic reseaich 
performed intramurally and is expected to account for more than 
one-fourth of the total in 1976. Other support agencies arc USDA« 
DOD* Interior, and HEW* in that order The increased share of 
intrumural activity, in the Federal basic research total between 
1974 and 1976 is chiefly attributable to interior and USDA, 

Industry makes up the third most important ^sector for Federal 
basic research performance* nnd NASA has accounted for more 
thnn four-fifths of the support in the 1966-76 decode* Industrial 
perforunmce within the Federal basic research t )ta] has ranged 
from fi low of 16 percent in 1970 toa high of 23 percent in 1973, The 
anticipated share for 1976 is 20 percent. 
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Industrial lirnos^ 




Fields 



• The physical sciences have almosi always representod Ihe largest 
shire of lheFe<1eral basic research effgrU In 1976 (hey are expected 
to make up 37 percent of (he lolaL comparer! with a low oT 32 
percent in 1974, Funding for (he physical sciences is schedulea to 
increase in both 1975 and 1976i mostly as a result of progr nn 
increases on the pari of NASA, ERDAp and NSFp which togetl^cr 
account for approximately four out of five dollars provided to Ihi;; 
field, 

• The life sciences, although remaining second in siveofsupporl. iTe 
expected to reflect decreases in funding in 1975 and 1076, N:H 
(HEWi is responsible for fipproximately o'te-half of lie 
obligaMgns to this field and i^ the major factor in Ihisdocline, A- a 
share of the Federal l>a!>ic rese;trr,h total, the life sciences &re 
expentecl I o drop from a high of 34 pernent in 1974 to 28 p^ircent tn 
1976, 

• The environmental sciences have since 1971 represented betwet!n 
16 pen;ent and 19 percent of the basic research tola). The primary 
source!> of support to this bread field are NASA, NSF^ Interior, and 
DOD, Between 1974 and 1970 the increases plani cd by NSF and 
Interiry^ Geological Survey wiU more than offs'tt the expectetl 
denrea^ies in NASA support, 

• In 1976 engineering will ar,count for an estimated H percent of alt 
Federal basic researc:h, compared with 9 percent in I960, in this 
period agencies haVf^ shifted in rehtlive siipporl to this fi^jUl, From 
1966 until 1972 NASA provi<led th^ chiof support to engineering 
with DOD in second plar^e. Since then DOD has provi<1ed the chief 
support, and since 1974 NSF has been in second plarj!, jn 1976 
DOD wilt fund more than one-third of the basic research activity in 
engineering. NSF Sfjmewhat more than f>ne-fgurth« and NASA less 
than onc-fiflh. 



* The social sciences share of the Federal basic research total has 
grown between 1966 and 1976 from 2 percent to 3 percent, while 
the shm-e of mathematics has decreased from 3 percent to 2 
percent. 
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Section 4. APPLIED RESEARCH 



^ Federal applied research aclivilies are expected to grow from 
S4i708 million in 1074 to estimate<1 totals of S5i141 million in 1975 
and S5,551 million in 1976. In constant dollars, however, little 
change in support is expected to be shown from one year to the 
next in the 1974-76 period. 

• As a shareof the Federal R^D totali applied research has increased 
to some extent from th3 22-percent level of 1966. In 1976 the 
anticipated share is 26 percent* down one percentage point from 
1974 and 1975. 
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Agencies 



• Although almost all Federal agencies sponsor applied research 
activities* DOD, HEW. and NASA will account for an estimated 72 
percent of the applied research total in 1976. Those three agencies 
havele<l formany years in support to Federal applied researchtbut 
over the 1966-76 period their share of the total has dropped: it Was 
68 percent in 1966. 

• Among all the agencies the DOD doSlar increase is the largest in 
197G- It is derived primarily from Army and Air Force programs, 
particularly f(Tr work in the engineering sciences. Although DOD*s 
overall support lo applied research has grown between 1966 and 
1976. the DOD share of the Federal total has deulmed from 46 
percent toanest)tnated31 percent because of the growth of applied 
research efforts of other aijencies, 

• HBW is the only major agtinc y to show a decline in dollar support 
in 1976* almost entirely from :)roposed cutbacks in programs of the 
National Institutes of HtiaLh. At present HEW is the second 
agency in size of applied research undertakings. Its share of the 
Federal applied research tutal grew from 19 percent in 1966 to 27 
percent h\ 1975 bu' is expected to be only 22 percent in 1976, HEW 
has contributed substantiaHy to lon^*terin growth in Federal 
support lo this area, 

• NASA will acciouiU for the second. largest increase in 1976. much 
of the rise within the space .sciences program. NASA is similar to 
DOD in that applied re.search support has grown between 19GG and 
197G but not U) all performing sectors. The intramural sector has 
sluHVn s\:bstaniially iiicrensed siipiiort where<is the industrial 
sector has shown a decided drop. Also like DOD, the NASA share 
within the Vedernl applied research total has fallen: from 23 
percent fn 19G6 to an esttniatod 16 percent in 1970, 
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$oor<« Ktfi'onki Sct«<^C4^ Fo^ivdiiiion 



• A number of other aj?^ncics have been responsible for subs InnUnl 
increases m applied research aclivily in Ihe 1966-76 tlecnde. The 
combined .ippliet! research obligations oT ERDA, USDA» Com- 
mercei Interiuri NSP, and EPA have increased mure than fivcrukl 
JO ihis period. Their share of (he Pedeial applied research tolai nas 
grown from 9 percent in 1966 lo <in e-;timated 21 percent in 1976. 

• ITie iiicrease for ERDA io 1?*76 is thiri highest among theFedernl 
agencies^ and the increase between 1(174 and 1976 [of $1B9 million) 
will movo the ERDA share of the Federal applied research effort 
from 5 percent to an estimated 8 percent. This increased soppDrt 
will provide primarily for expansion in coal research* fusion 
power research, and biom<Klical ^md {environmental re^ioarch. 

• The USDA sponsorship or<ii>plied research has shown steafly 
jiruwth thruughout the 1966*76 decatlc. much of it for worit within 
the Af^rictdtnral Research Service aod in support of aj^riciilturnl 
experiment stations. The USDA share of Federal applied research 
sopport has laogetl between 4 pendent aotl 5 porcont. 



ERLC 



The Commerce share has rise.i from 1 percent in 1966 to an 
estimated 3 percent in 1976. Exp anded applied research efforts of 
the National Oceanic and Atmospheric Administration (NOAA) 
are primarily responsible for th s change. 

Interior is expected to cilmost double its applied research support 
from 1974 to 1976. The iocrease in 1975 provided for expansion in 
mining techoology research within the Bureau of Mines, and the 
1976 increase is primarily directed to proposed research uoder the 
Office of the Secretary in reclaiming mined areas. The Interior 
share of the applied research total remains 2 percent. 

The NSP share is now also 2 percent, having incren^^ed from one- 
tenth of 1 percent of the Federal applied research total in 1966. 
Since 1970 increased NSP support to applied re£;earch mainly 
reflects the sponsorship of programs within the bixiad Research 
Applied to National Needs (RANN) program but inc udes portions 
of Scientific Research Project Support and other pra^rams as well. 
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• Although EPA reflects a slighl decrease in 1976, the estimated 
applied research support for that year is significantly higher than 
the 1974 level. The net increase in the 1974-76 period is primarily 
for work on energy -related environmental research. The EPA 
share of the Federal applied research total in 1976 is an estimated 2 
percent, compared v^i'^ii 1 percent in 1070, the year this agency was 
esiabUshed. 

• The applied research programs of the recently established NRC 
(Nuclear Regulatory Commission) are scheduled to double 
between 1974 and 1976. The largest NRC program Is reactor safely 
research, which was formerly under thepurviewof AEC.TheNRC 
share of the Federal applied research total is expected to be almost 
2 percent in 1976, compared with just under 1 percent in 1974. 



Performers 

^ Federal intramural establishments make up the prime area for 
applied research performance. The intramural sector is expected 
to account for 41 percent o* ihe Federal applied research total in 
1976^ up from 31 percent in 1966. Since 1969 this sector has shown 
strong and steady growth. 



FMlerat obtlgjUons for appliMi ramrch, by performer 



f Dollars in mU lions) 





Actual 


Estimates 








Perc^nl 












change 




Change 




19T4 


1975 


1974-75 


1976 


1975-76 


Totar 


S4JQ& 


$5,141 


*9 3 


$5. SSI 








2.009 


+12 7 


3.274 


4l32 




1^54 


i.sei 


•101 


1^ 


*146 


Umversilies and colleger 


1.014 


1.031 


*1 7 


973 


-67 


FFflOC** Mminislered by 














184 


318 


+ 18 3 


349 


^144 


Other oonprodi io«titut»oos' 


367 


397 


*B 1 


35? 


-114 




105 


105 


*7 


121 


4lS4 



^oufCf fJtikOnit Sci^ct Foundat4on 



ERIC 



The major agencies contributing to this long-term rise are DOD, 
NASA, and HEW, although USDA and Commerce have also 
reHected significant increases in support to intramural work. 



Dollar support to the Industrial sector declined sharply between 
1966 and 1969 but grew importantly in subsequent years^ reaching 
an alltime high in the 197G estimate. In 1976 industrial firms are 
expected to perform 29 percent of the Federal applied research 
total, H decided drop from the41-percent sh<ire they represented in 
1966. 
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Federal iAramural - 



Mndustriatfirms^ .-^ ' 



^Univers^iies and colteges 




In earlier years* 1966 lo 1974» DOD and NASA were primarLly 
responsible for the trend in applied research support to industry* 
but from 1974 to 1976 these agencies were |oined by ERDA and 
NRC in terms of influence on the upward curve of industry 
funding. 

• Applied research performance on the part of universities and 
colleges showed uninlerrupted increases each year between 1966 
and 1975 except for a slight drop in 1970, In 1976 another drop is 
anticipated, stemming more from curtailed plans by HEW than 
from any other factor 

.The university-and-college share of the total Federal applied 
\ research effort grew from 15 percent in 1966 to 20 percent in 1975* 
^but the share for 1976 is estimated nt Id percent. 



Fields 



^ Between 1966 and 1976 engineering has been the leading field in 
Federal appll(?d research support.making up 44 percent cf the 
applied research total in 1966 and an estimated 42 percent in 1976, 
DOD and NASA are the chief agency sources of support to 
engineering, but in the 1974-76 period Interior, ERDA, and NRC 
are also expected to contribute signifiuantly tc the important 
scheduled gjoivth for this field, 

• The life sciimces, second in degree of Federal support* grew 
strongly between 1966 and 1975* but are scheduled to decline iix 
1976, Their share of the Federal applied research tolal was 22 
percent in 1^)66 and had grown to 32 percent by 197,^, In 1976* 
however* the share ts an anticipated 29 percent, HEW is tho chief 
source of support tg this field 

'^^^-^^ 

^ The environmental sciences* mainly supported i>y NASA, received 
sharply diminished funding frgm 1966 to 1969 but reflecled steady 
upwar<l growth in subsequent yiiars. The 1976 share of total is an 
estimated 10 percent, compared with 13 percent in 1966 and 7 
percent in 1969, 



ERIC 



^ The physical sciences have shown li\tle growth over the 1966-76 
decade. Their share of the total Federal applied research effort was 
12 percent in 1966 but will be an esti^iated 9 percent in 1976, DOD 
^nd ERDA provide most of the fundtng to this field, 

f 

I 

• Support lo the social sciences has doubled in the 1966-76 timespan 
while the social sciences share of th-^ applied research effort has 
increased from 3 percent to 5 percent, HEW offers the principal 
support to the social sciences. 



• Mathematics and psychology will each receive an estinuHed 2 
percent of Federal funding for applied research in 1976, DOD and 
HEW provide the main impetus to support of p^^ychology, and 
DOD is the principal agency in support to mathematics. 
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Section 5. DEVELOPMENT 



• Fcctcr * obUgRlions Tor development are expected loimcrease Trom 
$10.3 billlr nml974to$i1,2 billion in 1975. nnd to increRse furl her 
lo S15,4 billion in 1976. a record high. This Figure compares with 
ibc previous high of $11*3 billion in 1967* 



* Despite the risei Ibe 1975 total represents an actual decline from 
tbe previous ye^ir in constant dollnrs and a 36-percenl decline from 
tbc 1967 pejik,Tbe scbctloled effort for 1976 will retted expanded 
performance over 1975 in real terms based on any reaso/'ably 
ebtlmated deflator but will slill be approximnlely 25 percent less 
than the 1967 level 
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• The ilevelopment share of the total Federal R&D effort declined 
from 66 percent in 1966 (o 59 percent in 1974 and 1075* The share is 
expected to increase in 1976 to 62 percent. 



Agencies 



• DOD. NASA, and ERDA together are expected to account for 89 
percent of the total Federal development effort in 1976* compared 
with a 97-percent share for these thru*e agencies in 1966« In recent 
years other tigencies have entered sij^nificantly into development 
programs, redocing the share of \ht leading three. 



• The dollar Increase for DOD in 197G is the lar<^est For any Federal 
agency. DOD h.is supported development to such an exter t that its 
shtire of the Federal development lotal has grown from 51 percent 
in 19GG to an C!;tiniflted G4 percent in 1976, Plans for 197G iiiclode 
expamled ilevelopment of the Navy*s Trident submarine-launched 
missile system, air combat fighter, and sea-launched cruise 
missile, 'ilie Air Force plans significant increases to cover its 
vnrsion of theairconiljat fighter as well as lheB*l bomber. Smaller 
increases have been sche<luled for tlie Army for sirch programs as 
tho UT TAS lot>islic helicopter and ihe shorl-rangt^ air defense 
missile (SHORAD), 



NASA is still ihii £;econd largest support ngcricy fur <levelopmeiit 
efforts even tliongli I'tindiiig has (lct;Iine<l sharply in the past 
ffecade, contril)oting to a <irop in the N,'^SA share of the Fe<leral 
<levelopnient total From percent in 19GG la ;in estimated 13 
iTcrcejit iji 1970, For l97G;m increase in funding is proposed, which 
primarily covers the r,untmuiiig de^'olopmeiit of ihe s\r.\v.c. shuttle. 
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Boorc* twiontt Scitn» Fcondflfit^n 



• BRDA shoivs the largest relative growth of any agency m 
development support in I976i and the dolJar increase is fiecond 
only to ;ha1 of DOD, Chief impetus to growth is found \n coaJ 
utilization, suiar energy development, fission power reactor 
development. <ind weapons development and testing activities. 
The activities covered by ERDA amounted to 8 perceni of the 
[-'ederal development total in 1966 but hadgvoivn to 10 percent by 
1974 and are expected to re^ich 12 percent in 1976, 

• The 10'perceit share of the remaining agencies in 1970 is 
primarily divided iimong HEW. DOT, and EPA- Between 19G0 and 
1974 HEW nnd DOT were responsible for the largest part of the 
increase in the development effort of thisgroup. In 1975 moslof the 
growth was attributabJe to energy -related programs of Et^A, and 
in 1976 most of the increase is derived from proposed expansion of 
programs of the Office of Eduaition within HEW- 
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Performers 



* The principal loccs of most Federal development work has been 
industry* althocgh the total of development performed by 
indcstria! Hrms fell stiarply between 1967 and 1971i mostly as n 
result of the curtailment of NASA programs. Afteralmost leveling 
off in the next three years* fending to industry (inctcdinji; 
FFRDC's) reflects a steep rise— from S6.7 billion in 1974 to an 
anticipated $9,1 billion in 1976. The 1976 figure surpasses the 
previous high in 1967. 

As a result of ihese changes in funding Industrial performance a& a 
share of the development total dropped from 76 percent in 1966 to 
65 percent in 1974 and is expected lo increase to 68 percent in 1976. 

DOD fs primarily responsible for the upward movemeni in support 
to industrial development contracts in 1976i followed by ERDA 
and NASA. 
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Federal intramural performance of development showed \\{{\it 
change in level of effort from 1966 to 1970 but thereafter increased 
almost steadilyi more as ^ result of DOD aclivities than those of 
any other agency. DOD accounts for Hpproximalely three-fourths 
of the support to this sector. 

In 1966i the Federal inlrr.mural sector accounted for 17 percent of 
the development total and by 1974 mnde up 23 percent. A drop to 
20 percent is expecled \i\ 1976. 

Other seclors— universities and colleges, other nonprofit in- 
stttu lions* and Stf^te and locnl governments — performed 7 percent 
of bI] Federal development in 1966 bul nre expected to accomplish 
12 percent in 1976. 
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Sections GEOGRAPHIC DISTRIBUTION, 1974 



in 1963. 1965t and 1966t and annually since thent dnla have been 
collected on the geographic distribution of Federal R&D funds. 

For 1974* almost S17t0 billion in Federal R&D obligations were 
reporte<l by the 10 participating agencies representing more than *}7 
percent of the total Federal R&D effort. 11iese agencies also reported 
$750 million for R&D plant. 

Daia are given on a prime contract hasis* although additional data 
were obtained from NASA on the effects of first-tier subcontracting in 
1974. Indications from the NASA dafy are that if subcontracting is 
taken into account, the dispersion of funds is greater than the pattern 
shown in the following pages. 



• Iwenty States reflected support levels between S2$ million and 
SlOO milliont and eifjht were reported at levels below S25 million. 



• In 1974 a total of 33 StateSt including the District of Columbia* 
received larger amounts of support than in 1973. Those with 
increases the previous year were only 27 in number* including the 
District of Columbia. 



• Eighteen states were reported as declining in Federal R&D support 
between 1973 and 1974. a smaller number than in the previous 
year. 



Synopsis 



• In 1974 every State and the District of Columbia received Fe<leral 
R&D supports California receive<l thelargest amount— S4.1 billion, 
and Delaware the smallest amount — S10.4 million. 



^ Four States— Caltfornta* Maryland. Massachusetts and New 
York— each rcccivcfl more than SI billion in Federal R&D support 
in 1974. 



• Eight States, including (he District of Columbia, were recipinnts of 
Ffideral R&D funds in the S$00 mtllion-to-Sl billion catej^ory. 



• Eleven States received from SlOO to S500 million in Federal funds 
for R&D purpo:jes in 1974. 
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The Leading States 



In 1974 ihe 10 letuling States accounted for 69 percent of (he 
Federal R&D lolal comptired with 66 percent for the two preceding 
years. For the most pHrl (he same Stales are among Ihe leading 10 each 
year In the entire period surveyed, the list has includ<;d California, 
Marylnnd, MassjiohusettSi New York. Florida, Pennsylvania, and 
Texas, In 1974 New Jersey wiis not in this group, the first time this 
Slate has been onUttod 

CjUforniJ remains l>y far the chief recipient of Federal R&1> 
support, with almost $4,1 billion in 1974. or 24 percent of the Federal 
R&D totnl nationwide. Even with recent increases, however, th<j 
amoiint for 1974 is still below the 19G5 level, and the California share i:} 
lower than the 32-percent share in 1965, In 1974 a $236 million increase 
was shown over 1973. the largest for any State. DODand NASA wero 
the main sources of support, providing more than 80 percent of the R&D 
funds to California and nearly 64 percent of the 1974 gain. The 
principal ongoing DOD and NASA programs in CaUfornia arc the B-1 
boniher and the space shuttle. The overall increase to this State would 
have been even more prono jnc^d except for small decreases in support 
by ERDA. Commerce, Interior, and DOT. Industry made up nearly two- 
thirds of ali R&D performance in California. The remaining one-tbird 
was mostly accounted for by Federal iahoratories— 15 percent, and 
universities and colleges— 8 percent. 

In 1<)74 Maryland received $1,5 billion, or 9 percent of total Federal 
R&D support. The increase of S94 million was the third highest of any 
State, More thau throe-fifths of the RftD support to Maryland in 1974 
was for Federal intraiaurd performance. Most of the remaining 
support was directed to Industrial firms, Three^igencles accounted Cor 
mo^t of the Maryland R&D funding: DOD (42 percent of the total). HKW 
(29 percent), and NASA {IB percent). The overall increase in 1974 was 
largely attributable to DOD ;in(i HBW, which expanded their support 
to ni^irly all perforiaers. Th^i DOD rise priuiarily involved intrainunil 
performance for iho Navy and Air Force and an increase in other 
nonprofit perforuianee for t*ie Navy, HEW. through NIH. provided a 
Inrgepart of the higher supp irt total in the form of an industry contraet 
assigned to the new Frederi,:k Cancer Hesearf;b Center. Other Federal 
R&D fuctlitios ia Maryland include the National Insititutof^ of Health 
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(HEW). IheGodclardSpaceFlight Center (NASA). IheNationa) Bureau 
oFStandards (Commerce). Ihe Agrfcullural Research Cenler (USDA). 
(he Naval Surface Weapons Cenler (Navy), and IheEdgewood Arsenal 
Laboratories (Army). 

M«99«Ghu«tts showed a rise In R&D support of $235 million, 
almost the same as California. This gain moved (he Slate above lhe$l 
billio'i mark for (he firsl time since (he collection of geographic data 
was hegun in 1963. DOD. which was responsible for almost three- 
fourtlts of Federal R&D activities InMassachtigelts in 1974. accounted 
form ist of the increase, largely directed to industrial firms, DOD'susc 
of no: profit institutions also grew — from $1 million in 1973 to nearly 
$53 r allion in 1974. The reason was that the Charles Stark Draper 
Labotitory. Inc. a large electronics organization in Cambridge, had 
been lisassooiated from the Massachusetts Institute of Technology 
and sieconie n nonprofit institution. HEW. responsible for ap^ 
proxi aately one-eighth of the 1974 support to Massachu:}etts. 
nonce itrated its effort in universities and certain other nonprofit 
instit utions. Most of the remaining work was funded by DOT, chiefly 
for In ramural performance at the Transportation Systems CenVt n by 
NSF. for university performance: and by NASA, for fndii^stria). 
univf^vsity and other nonprofit perform^mce. 



DIalribuUofi of Fodenl R&D obl^iftUona to thm 10 Stetea leading in auch 
support In fltc«l y««r 1974 lOr ttltcttd y«irs 



[Dollars in millions) 



State 


19CS 


1969 


1973 


15*74 


Total, all States 


$14.3ST 


$1S.3SS 


$16,486 


$16,991 


P«rc«nt distribution 


Cihfomta 




27.99b- 


23 3% 


24 0% 




61 


6.3 


87 


90 




S 1 


SI 


S8 


70 




90 


72 


S7 


60 


Florida 


32 


se 


S8 


46 


Pennsylvania 


37 


40 


36 


39 


Texas 


S 1 


AS 


39 


36 




1 S 


2S 


34 


36 




20 


1.9 


34 


36 




26 


2.6 


2.D 


33 




300 


32.1 


33 2 


30 7 



Soorct Mi/t>wafi Science E <onc]tiioJi 
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New York» after two consecutive years of decline, received a $94 
million increase in Federal R&D support* the fourth highest of any 
State, and again moved beyond the $1 billion level. The growth was 
sufficient to place New York fourth among all the States, compared 
with a fifth-ptaco position in 1973, Most of the gain was caused by 
HEW — chiefly NIH — for biomedical research at universities and 
colleges, DOD. however, was the largest single source of R&D funds 
and made the socond largest contribution to the 1974 increase. 
Contracts for the Air Force and the Army figured in the gain. Increases 
in support to New York were also shown by ERDA. DOT, and NASA, 

A tharp decrease moved Florida to a level or$783 million in 1974. 
compared with a high of more than $1 billion in 1972 and almost that 
figure in 1973, The decrease of ^169 million was the third large >t for 
any State, DOD. which provided more than one-half of the R^D 
support to Florid \ in 1974* was responsible for most of the decraase> 
mainly through Air Force cutbacks to industry, NASA* the next largest 
source of support showedonly a minor change in funding. Virtually all 
federally supported R^D work in Florida was performed eithcsr by 
industry or hy Federal laboratories. While industrial performance 
dropped substar tially in 1974* Federal intramural performance 
increased somewliat. largely through NASA activities at the Kannedy 
Space Center, 

In 1974 PenD^ylvftnift received a $31 million increase in Federal 
R^D funding that raised the State level to $660 million, a record high, 
DOD continued to provide apprt^ximately one-half of the support* 
followed by ERDA. with almost one-fifth, and HEW. with less than 
one- fifth. The incrtnises of these three agencies in 1974 more than offset 
decreases on the part of NASA and interior. More than two-fifths of 
the R&D performance wils carried out by industrial firms, mostly for 
,the Anny an<l the Navy, One-fifth of the performance was in Federal 
labonitories. mostly for the Navy. Universities accounted for 
^ipproxiiiuUely one-sixth, largely accomplished for HEW subdivisions. 
M<)st of theresi^archaml development f or ERDA was undertaken at the 
Bettis Atomic Power Laborolory. an FFRDC, 

Texas reflec:t(*d virtually nochfrngein the level of federally funded 
R&D <ictivitie.s in 1974. which amounted to $652 million, NASA and 
DOD together (iiovtded almost foiir-ttfths of the total, Derrcdses in 
support by DOD In 1974. primarily the Air Forc«. were offset by 
Increases fnim HKW. NASA, and NSI^, One-hidf of the RftV) 
perronuani:e in Texas was tindertaken by industrial firms, Uirgely in 
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RliD' oWlgailons by gtogfaphic division and State for teltcttd yeire 



(Doir^rs in millions] 











N«t 




Net 










increased 




ificreaw/ 










decrease 






Ftiifi4ii>n and ^(^f^ 


1965 


1969 


1973 


1965-73 


1974 


197374 








$4 562.0 


*£ot .U 


$4,864-3 


•1302.3 




14.4 


68.6 


41. S 


+27.4 




-16.5 




4.553.3 


4,289 8 


3w840.! 


-7S5.2 




•235 6 




41.5 


377 


47.9 


+614 


53.1 


+5 2 




256 


36 J 


64.3 


•36.7 


59.9 


-4,4 




2l4 3 


331^ 


667.9 


•353 V 


650.4 


•82.5 


SoCltl AHMliC 


a, 154.9 


^961.3 


3.706.2 


•1,551.3 


3.752 8 


•466 




7.1 


16,1 


40. S 


•33.7 


10.4 


-30.4 


Oi$irccl Of Columbia 


374 3 


444.3 


490.0 


•115.7 


552^ 


*62^ 


Florida 


459 S 


684.5 


952.0 


•492.2 


783.2 


-168 8 




50.4 


?7fi^ 




*£.4 


70.9 


+4,1 




876 6 


961 8 


K434.8 


•^56h2 


1^8.9 


*94*1 




57.8 


5£ 5 


101.9 


•44.1 


110.0 


•8.1 


South Carolina - 


17,1 


17.1 


23.7 


•66 


26 8 


+5.1 




2«4.2 


236 3 


567,9 


•?63.7 


642^ 


•74 4 


W«£l Virginia 


19^6 


160 


282 


•8 6 


25.9 


-2.3 




2,2286 


2+435 1 




_2i 9 


2,160 2 


-46 5 




410.7 


70S,9 


645 2 


+234^ 


473.8 


-171,4 




1.299 3 


1,107.0 


93^6 


-356-7 


1A)263 


+93.7 




528 7 


6203 


62S.8 


•too 1 


560.1 


•31,3 




9927 


1,065 7 


1,264.4 


•271 7 


1,561 .8 


•297.4 




1S4^ 


223.8 


193.9 


•9.4 


233.7 


•398 


Main« 


43 


14.3 


96 


•5 J 


10.5 


•.9 


Mas^actiu sells 


733.7 


775 0 


953 6 


•2l9.9 


1,188,3 


* 234.7 


New Hanipstiire 


288 


31.0 


306 


•1.8 


29.3 


-1.3 




37.5 


328 


59.3 


•21.8 


74.9 


•15 6 


Vermont 


4 0 


90 


17.5 


•135 


251 


•7.6 




923 7 


1.044 3 




4 10^ 1 


1,263 8 


•181.0 




191.7 


2512 


287,6 


•95.9 


325.4 


•37.8 


Indiana > '* 


71.9 


1086 


82 9 


*1 1.0 


95 0 


•t2.1 




155 2 


167.4 


153 8 


-1.4 


196 6 


•42.8 


Ohio .W* 


379.1 


432.6 


478 8 


•99.7 


567.3 


•88 5 


Wisconsin + , .. . 


125 8 


84 2 


796 


-46.2 


79.6 




MounUtn 


9901 


1,1367 


1,2906 


•300.5 


1.213.0 


-77.8 


Anzona 


76 6 


792 


948 


•18.2 


99-5 


•4.7 


Colorado 


212 3 


264 4 


410 8 


M9B5 


323,3 


-87.5 




63 ^ 


696 


81 j8 


•18 2 


52.2 


-29 6 




86 


83 


19 9 


*11.3 


13 6 


-63 


Nevada 


154 5 


232 3 


143.1 


-11.4 


1125 


*30.6 




425 3 


4263 


462. S 


•37.5 


532.0 


•69 2 


Uiati 


45 0 


49 8 


66.7 


•21.7 


68.7 


•2.0 


Vi/yommg 


42 


68 


10 7 


*6 5 


11.0 


•3 


UfMl ^milh ^Mttrftl 


1+143 1 


894 3 


794 0 


-349.1 


772.1 


^21,9 


Arkansas 


66 


7.4 


166 


+100 


14.2 


-2.4 


Louisiana 


3?7.1 


171.6 


9l,6 


-285.5 


75.7 


-15.9 


Oklahoma 


28.4 


20*1 


343 


+6 4 


29.9 


-4.9 


Tejtas 


7310 


695 0 


65ro 


-800 


652.2 


•1,2 


EBIil 40UQ1 VStlllVI rr+...r..+ 


623 3 


$97 5 


681 5 


*53 2 


726 7 


•45 2 




3707 


3584 


376 5 


+58 


377,4 


+.9 




17,1 


21 4 


38w1 


•21.0 


31.3 


*6 8 




3€7 


26 0 


57^ 


•20 8 


763 


+18 8 


Tennessee 


203 7 


191 6 


209 5 


+5 B 


241.7 


•32 2 


W«*lNOrltiC«nlr«l 


408 7 


328 5 


8308 


•422.1 


607,4 


-223.4 


Iowa 


^8 8 


342 


385 


*97 


46.5 


•8 0 


Kansas 


257 


396 


304 


•4,7 


29.4 


-1.0 


Minnesota 


106 3 


89 3 


1202 


•139 


106.9 


-13 3 




231 7 


141.9 


608.1 


•376 4 


387.0 


-22M 




7,7 


11.3 


13.4 


•5.7 


147 


*1 3 




50 


66 


95 


•4,5 


10 5 


•1,0 




35 


54 


107 


•7.2 


12.4 


*1,7 
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aerospnc:e, nircraH. urn} electronics work for DOD and NASA. These 
agencies niso supported much of (he Federal inlrnimirnl work wilhin 
the Stnte. as. for exntnple, nl Ihe t^hnson Spac*: Cenler in Houston. 
HEV/ provided mosl of Ihe funds fo»^ university performance. 

Washington experienced n gain in Federal R&D support of $Q2 
million in 1974, raising the lolnt to $650 million, a record high. DOD 
(largely Ihe Air Force) accounted for almost Ihree-fifUis of the entire 
R&D effort and almost two-thirds of the 1974 incrciisc. 1*his funding 
was primarily directed to industry for airr.raft developmenL ERDA 
also sponsored increased R&D performance in the State of Wa:shingt()n. 
at Ihe Hanford Engineering Development Laboratory, ar FFRDC 
located in Richland. 

Virginia's receipt of Federal R&D funding increased in '974 to a 
total of $642 mdlion, the largesl amount ever received hy this State, 
More than fotir-fiOhs of the totnl was accounted for by LOD ;ind 
NASA. More than one-half of the R&D effort in the Sirde wa : carried 
out inlramurally and one-lhird l>y Indus Iriat firms. In ramnnd 
facilities include the Army's Fort Belvoir laboratories, the Naval 
Weapons Laboratory at Dahlgren, and NASA's Langley Research 
Center industrial performances is focused mainly on DOD j>iograins, 
especiidiy those of ihti Navy. 

For Ohio lh(> R&D funding level of $567 milUon in 1974 was the 
hi^hesl since 1968. Four out of every five R&D dollars spent by the 
Ffderal Government in Ohio were spent by DOD and NASA. More 
Ihin two-fifths of the R&D performance was intramural and included 
wvk in Ihe Air Force laboratories at Wright-Pat Icirson Air Force i^asci 
;*nd al NASA's bewis kssearch Center Almost Iwo-fiftlis of the tifforl 
re;1ec:ed industnal contracts, mostly for DOD wiih special emphasis 
on tlie Air Force. 

in 1974, the District of Columbia and New Mexico were in eleven Ui 
and twelfth pk\ce, respectively, in Federal R&D support. .Nearly ihree- 
fourths of the District of Columbia effort rtpresenled inlrainund 
performance, mainly by DOD laboratories. In New Mexico virtualiy {ill 
of the R&D effort was funded by FiRDA or DOD. I he KRDA work was 
performed at the Sandia Laboratory atut lha i.os Alamos Scientific 
L^iboratory, both of them FFi^DCs. Most of tbf! DOO work was 
intramnrally performetl, at such installations as the Army's White 
Sands Missile Range and the? Air Forces Weapons LabonUory at 
Kirtland Air For.;e I3a.se. 
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Distribution of Funds by Performers 

When States are compared by pcu fonidn^ sectors, eonlrastin^ 
[)at terns of rank are shown. Federal agencies S4*ekinf; certain kinds of 
resrarcli or development compcitence to implement their missions have 
tamed lo <!xistin^ organizations wilb specialized capa- i.ities wttbin 
^iven Stales, and often aj>ei\(:y support of tbese or^ani'/.^Mltms has 
furthered their expansion. Lt'adersliip by certain sectors in Lcrtato 
Statf's t>cC(>incs eslabli^shed In this ivay. Certain Slates show 
predominiint strength in only one sector ol RikD performanci* whereas 
other Stalf's show leadership in more than ono aron (both indtustriat 
and acndemic. Fcn^ exampio). 'I'hci latter situation is sometimes brought 
about by the fact that octi\ ities of one kind of R^D ptnToriner will 
ei]coiira^(' the ^^rowtbof other kinds of R^Dj>erroinier!; in a supi)ortin^ 
ca|nn:ity. 
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INDUSTRIAL FIRMS 

[iidu:Urial performance lend'} lo be widely 
separated ^ecgi^phicaUy, clustering in 
coastal areas. In 1974. California imd 
Massarlmsetls v;ere the leading Stales in 
induslrial R^D performance for Federal 
fjgencies. A number of firms located in those 
Slates are particularly well suited for work 
on defense and space programs. Tho next 
three States were New York, Washington* 
and Maryland, all of which contain 
specialized industrial capability in aircraft, 
aerospace, and electronics. 

The pattern of geographic separation is 
further exemplified by the next five States to 
represent industrial performance: Florida, 
Pennsylvania, Texas. Missouri, and New 
Jersey. All of these are coastal States except 
Pennsylvania and Missouri. 

These 10 leading States accounted for 76 
percent of total performance by industrial 
firms (including FPRDCs) 1111974. That year 
the firKt eight States in industrial perfor- 
mance were also the first ei^ht in total R^^D 
performance, although in a different order, 
rufh'cting the fact that in:lustrial perfor- 
niance made up nearly 5t percent of all 
Pedcral R&D performance Chief support 
as^encics wore DOD aiui NASA. 



FEDERAL IN I RAMURAL 

In 197^ the 10 leading States in intramural 
p TfoEinance accounted for approximately 
Bo percent of the Pederat intramural total, 
largdy reflecting work conn<;ctcd with DOD 
ai d NASA programs. Five of these States 
w ^re found on the east coast— Maryland, the 
D strict of Columbia, Virginia. Florida, and 
Massa<:hu setts. 



The location of a Federal R&D facility can 
be determined by the advantages of a 
particular physical site for certain missions, 
as in the case of weapons testing at the 
Army's White Sands Missile Range in New 
Mexico or nearness to mining sites at the 
Bureau of Mines Pittsburgh Mining and 
Safety Research Center in Pennsylvania. Or 
condition? propitious for space lauT!Cn may 
govern the choice of a site, for example, the 
NASA Kennedy Space Center at Cape 
Canaveral. Fla. 

FerJeral RfltD facilities are often located 
ne(<r related Federal or private sector per- 
formers, as, for example, the Naval Ord- 
nance Missile Test Facility at White Sands, 
N. Mex. near the Army missile range or the 
Air Korce Space ard Missile Test Center at 
Vandenberg Air I'orcc Base, Calif, near 
private weapons nanufacturers. Obvious 
advantages can aho accrue from locating 
near agency headcji^arters, which have led to 
the important intramural status of 
Maryland, the Di.^trict of Columbia, a^id 
Virginia. 

Federal intraniiii al performance repre- 
sented 27 percent of the hfderal total in 
1974. 



UNIVERStl lES AND COhUKGES 

The 10 leading States iti performance by 
nniver:nties and colleges accounted for 61 
percent of the iiniversity-aiul-colh;go total in 
1974. In all of these States Hli^W was the 
prime agency souirce of support, largely to 
medical schools, and, NSf was the strcoiid 
s<mn:e except in the case of Massacluiscttt* 
where DOD can-ied a support role equal to 
tbjit of NSF. 



Performance by universities and colleges 
is geographically more dispersed than is the 
case for .industrial and intramural perfor- 
mance, partly because the academic sector 
lends to perform research rather than 
development, which is likely to require 
large-scale operations that concentrate in 
fewer locations. Thus dispt*rsion is 
somewhat more attainable for the 
university-and-college sector. Federal agen- 
cies have, in fact, adopted a policy of 
avoiding undue concentration in the dis- 
tribution of grants to academta. 

The university-and*cottege sector was 
responsible for 13 percent of alt research and 
development sponsored by the Federal 
Government in 1974. 



UNIVERSITY-ADMINISTERED FFRDCs 

Ff'RDC's administered by universities 
werft responsible for slightly less than 5 
percent of the total Fetleral R^D effort in 
1974. The five leading States were Califor- 
nia, New Mexico, Illinois. Maryland, and 
New York. In six of the 10 leading States 
ERt^A was the only sponsoring agency or the 
major one. Other support agencies were 
NASA, DOD, and NSf. 



OfUKR NONPUOFir INSrirUl tONS 

Other nonprofit iustitntioiitj (mcluding 
l-TRDC*s) acf:oui)te(l for almost 5 percimt of 
total Federal RiStD i>crforinance. The leading 
States were all aincn^ the leaders for other 
performing sectors in 1974. 
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R&D Plant 

• The leading States to receive R&D plant 
support show a fairly close correlation 
with those States rf^ceiving R&D sup- 
port. In all. 18 States appeared in the 
"leading 10" group al one time or another 
in the 1963-74 period. CaliTornja. New 
York* Maryland* Florida and New 
Mexico were always among this group. 

• For the fourth consecutive yean Califor- 
nia in 1974 led all the States as tlie 
principal recipient of Federal R&D plant 
support* and also reflected a 10-p4;rcent 
increase in fun<ling. DOD* FRDA* and 
NASA were the le;tding sponsors. 



• In 1974* ERDA was the primary source 
of R&D plant support in seven of the 
leading 10 States: Washington* New 
York. New Mexico. Illinois* Tennessee* 
Minnesota, and Pennsylvania. Six of 
these States contain FFRDC's that are 
under ERDA sponsorship. 

^ Minnesota appeared among the leading 
10 States largely as the result of a 
contract for computer equipment to be 
us(id in support of certain ERDA atomic 
weapons development programs. 



Factors in R&D 
Performing Strength 



R$D obligations can be ranked by State 
and compared with such measures of 
national resources as population* total 
personal income* and total Federal taxes* 
Although no direct cause-aiid-effect 
relationships can be drawn* the data tend to 
indicate that the wider choice of skills and 
institutions found in more populous and 
wealth-producing areas is relatec? to the 
selection of tiiose areas for R&D perfor- 
mance* 



F«d«r«l obltgations IdfR&O plantln Ihe 10 States leading in MichMippofttbyftg^ncy, flscftly ear 1974 



State 


Total 


ERDA 


DOD 


NASA 


Hew 


DOT 


NSF 
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Oibef* 




$750 


$393 


$169 


$93 


$41 
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$12 


$12 
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38 
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1 


1 
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e) 
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0} 




77 
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3 
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6 


4 
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1 
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26 


24 
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t 




SO 


4t 
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3 




{') 


rilmojs 


43 


39 






4 








{') 


Tennessee 


34 


32 


1 
















23 


23 


(') 












(*) 


Pennsylvania * 


22 


21 


{') 














All Other States" 


145 


31 


35 


39 


13 


8 


7 


I 


10 
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Dlttfftutton of Federal MO obll9«Uoni by State compered with otiwr rtattonel Indlcitoii^ 

hi SUte: FY 1974 



State 



United States. *otat 
(in mrii or^) . .... 

California .... 

Maryland 

Massachusetts 

Nftw York 

Florida 

roonsyivania ...... 

rexas 

Wa$tiir)ylon .... ... 

Virginia ......... 

Ohio 

District i>i Columbia 

NewM'ixico 

New sPefsey 

Missouri ........... 

Alabama ........... 

Illnois 

Colorado 

Tennessee . ....... 

[^onoeciiajt ....... 

Michigan ..... .... 

Nevada 

North Carolina 

Minnesota .... 

A'liona 

in'Jiana 

Wi'iconSin ....... h. 

Mi:5i$$ippi ....... 

Louistana ^ ........ 

Rhode Island 

Geoigia 

Utah 

Oregon ............ 

Hawaii ............ 

Idaho 

Iowa .H 

Kentucky 

Oklahoma 

Kansas 

New Hampshire . ... 
South Carolina .... 

WesiVirgin»a 

Alaska 

Vermont 

Nebraska 

Arkansas 

Montana ........... 

South Dat'Ota 

Wyoming ..... 

North Dakota 

Mame .......... .. 

Delaware 

Ouilying areas and 
offices abroad ... 



Total Federal 






Total per*on*l 


Totat Federal 


RAD obligations 


Population 


ihcocne 


ta^tes^ 




Percent 




Percent 




Percent 




Percent 


Raitk 


of intni 




Oi tuial 


RanK 


Of total 


RanK 


or totak 


$16h991 


'211 


Sl.14e.720 


$24adSl 


1 


23 99 


1 


9.69 


1 


1091 


2 


6 67 


2 


9 00 




1 04 


IS 


2.10 


10 


2,72 


3 


6,99 


to 


2 74 


10 


2 69 


11 


2 66 


4 


604 


2 


657 


2 


9.65 


1 


14.14 


5 


4 61 


6 


383 


9 


369 


9 


2.84 


$ 


3 69 


4 


560 


4 


5 66 


5 


5 65 


7 


3 64 


3 


5 70 


6 


5.02 


7 ' 


506 




363 


22 


1.64 
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Impact of Subcontracting 



As previously noted^ data on geographic 
distribution in this report arehased on the 
location of prime conlractors performing 
R&D work. Therefore* they do not reflect the 
redistribution of Federal R&D funds among 
the States as a result of subcontracting. Dnta 
on NASA prime contract and subcontract 
awards for 1974 cire provided to give some 
indication of the impact of subcontracting. 

The NASA data represent information on 
all first-tier subcontracts in excess of 
$10*000 on each of the agency's prime 
contracts in excess of 8500*000* and on 
second-tiar subcontracts in excess oL 
$10*000 on each of the first-tier subcontrarfi> 
in excess of $50,000. 

The NASA data indicate that significant 
redistribution of R&D funds among States 
would be disclosed by avuiLibiHly of full 
siibcontra<:ting data from .ill agencies* The 
support to the leading RAD support States 
would tend to decrease someivhat (although 
the net change would be small in relaUon to 
their prim^ contracts)* but in the case of 
many smaller sui>port Slates* the net in- 
crease from subcontracts wotild be impor- 
tant in relation to prime f:ontrac:ts awarded. 



NASA SYNOPSIS 

NASA prime contracts in 1974 totaled 
S2.I66 milhon. of which S334 million 
was subcontr<icted. Of this amottnt* 
S142 million, or 43 percent* remained 
within the prime contract States, "he 
remaining $192 million^ or 57 perct nt* 
was awarded to other States. (^>ee 
table.) 

Prime contractors in 22 States let 
contracts to subcontractors in 40 Stales. 

The nel result of the stibconlracting ivas 
that States showed an increase in 
ihetr share of prorureinents and 7, 
including the District of Columbia* 
showed a decrease. 

Three of the seven States showing a 
decrease Were among the five leading 
States in 1974 t^tlme contract awards. 



U.S. geognptilcti ditlrtbution o1 NASA prlmt contract and iubcontract awirdi: llfcal year 1974 
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Part II 

FEDERAL FUNDS 
FOR SCIENTIFIC 
AND TECHNICAL 
INFORMATION 



SdenUinc and technical informalion {S&Tl) is defined as 
kriowledgc or data resulting from the conduct of research and 
developmcnlf or required for organ izingi adminisleringi or performing 
research and development. Such information is used largely by 
scientists and engineers engaged In R&D work. 

S&TI activities cover a broad range* including publication and 
distribittion; documentation* reference and InTormation services; 
sympofaa anJ audiovisual communication; and R&D work in the 
information sciences. This last category directly overlaps the R&D 
activities repttrted in part 1 oT Ihis survey. 

The data on S&TI in FecJcrai Funds surveys include only direct 
S&Tl obligatfons of Federal agencies: S8tT\ costs under R&D contracts 
and grants are specifically excluded. It follows* thererore. that the 
totals tn this report only partly reflect the S&Tl activities supported by 
the Federal Government- 

Deffpite this limitatiooi the broad measurement of direct S&TI 
costs on n functional basis can be useful as a guide to analysis and 
planning. 
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AGENCIES AND ACTIVITIES 

^ S^TL funding continued to grow during the period from 1974 to 
l97a The increase for 1975 wassomewha! less than that estimated 
for 197a 

• UOD remains the largest support agency* followed by Commerce 
and |iEW, Together* these agencies are expected to provide more 
than two-thirds of the support toS^TI activities in 1976. The chief 
impetus to growth in the current (1974-76) period comes Trom 
Commerce and DOD, 

F«d«ral obltg«lk>ns for sctentitic And technical intonn«ll3ii» by agancy 



(Dollars in millions] 





Actual 


Estimates 


Agency 






Percent 




Perceni 








Change 




change 
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1974-75 


1976 


1975-76 


Tolal 




$464 2 


*4.8 


$492 0 


*6 0 


OepartmenI of Defense 


1510 


153 4 




1$t£ 


*51 


Department of Commerce ^ 


889 


989 


*ir£ 


1089 


*101 


Department ol Health. Educalion, 












andWeHare 
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75.1 


-20 
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*2 2 


Libraiy Of Congre^ 


287 


29.2 
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31 $ 


*61 
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2S4 


*27.i 


270 


*6 3 


NsftfOrtai Aeronautics and Space 














22J 


2ZS 


*4.X 


24 2 


*2.Z 




13 4 


147 


+92 


15 6 


*^2 




99 


08 


-31,5 


7,8 


*14 4 




3U4 


37 0 


*17 9 


39,0 


t52 



Trends 

• Between 1960 cind 1976 federally funded S«fcTl activiUes have 
expanded almost 6-1/2 times, 

• In 1976 S^Tf obligations arc expected to be equal to 2,3 percent of 
all Federal R^D obligationSt compare<l with LO perceni in 1960, 

• The greatest increase in absolute terms has been for documenta- 
tiont reference* and information services. In 1976* Ihis r,<'itegory is 
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expected to represent 45 percent of the S^TI totai* compared with 
37 percent in 1960, The increases in 5upport reflect rapidly 
growing library and specialized information center services and 
the high costs of modern retrieval systems, 

• Funding for publication and distributionf the 5econd largest S^TI 
category, is expected to account for 31 percent of the total for S^Tl 
in 1976* down from ^9 percent tn i960. Despite the decline as a 
share of the total* growth in terms of dollars is significant, 

• Research and developm* nt in information sciences has grown 
from 4 percent of theS^I 1 total in i960 to 17 percent in 1976, This 
category has shown the greatest relative increase, 

^ ^ Symposia nnd audiovisual media is expected to account for less 
than 8 percent of the to al in 1976* compared with 10 percent in 
1960, 

Trand^lnF«d«r«lobltgatlonstoi-fcientHic«nd tochnlcil intonn«tlon acttvltl^t, 

by major cat«gorfet 



(Dollars in millfOn$] 
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motion sci- 








tk)o, rofef- 


Symposia 


ences, doctj- 






Publtcation 


«nce and 


and 


menlation 
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1960 


S 75 9 


* 37.0 


* £84 


$ 7$ 


* £9 


1961 


91 6 


46 7 


£90 


07 


7£ 


1962 


120 5 


55.7 


42.* 


170 


13 3 


1963 


164.5 


67.7 


640 


£10 


11.9 


1964 




59 9 


908 


22.7 


1£.6 


1965 


224 7 


68 2 


102.0 


320 


££5 


1966 


2117 


02 7 


1E46 


225 


480 


1967 


324 4 


87 1 


1535 


31.7 


53 1 


1968 


359 2 


100 7 


166 6 


34 \ 


586 


1969 


362 5 


960 


170 9 


316 


63 7 


1970 


5866 


98 9 


193 1 


3£G 


62 1 


1971 


397.6 


1060 


193 6 


3£8 


650 


1972 


4194 


1166 


196 5 


36 5 


697 


1973 


m\ 


120 9 


194 6 


^4.1 


77 3 


1974 


442Z 


129 1 


199 4 


350 


793 


1975 (esO 


464? 


140.7 


£11.4 


377 


74 4 


1976 (esl) 


492.0 


151,2 


220 5 


38 0 


82 3 



Source IV*TPvnAl Scwi^F FOnni^jrpffn 



Categories 

• Within each of (be major categories one 
subcategory receives most of (be fund- 
ing, Tbis has been a consistent patt«^rn 
throughout the 1960-76 period. 

• In 1976, more than 9 out of 10 dollars for 
publication and distribution are allotted 
to direct costs for this category of 
activity. 

• Under documentation, reference, and 
information services the subcategory of 
library and reference services ii: ex- 
pected to account for almost B out of 10 
dollars in 1976. 

• Symposia and technical meetings is 
expected to represent approximately 3 
out of 4 dollars in 1976 within the 
symposia and audiovisual m'Jia 
Category, 

O 
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Agencies 

• or the 23 agencies reporting ubligations 
for S&Tl activities in 1976* seven 
account Tor 90 percent of the S&TI lolal. 

• S&TI costs are not wholly comparable 
amuog tigencies; some agencies have full 
reporting systems while others lack the 
means to Identify relevant S&Ti c(jsts. 
tn the 1974-76 periud. 13 Federal a,9 an- 
cles reported K&D programs but did not 
report any S&Tt activities, although 
some of their programs may have 
included such activities. Some S&TI 
programs are included within ex- 
tramural R&D contracts and grants and, 
thus, are not reported. 

• Only in some cases do S&TI efforts bear 
a direct relationship to an agency*s R&D 
work. S&Tl efforts can represent serv- 
ices that are independent of agency R&D 
programs, such as the Patent and 
Trademark Office within Commerce, the 
National Agriculturnl Library within 
USDA. and the S^TI activities uf the* 
Library of Congress. 

• DOD, Commerce, and HEW cumbinect 
will account fur 71 percent of lh«^ S&TI 
total in 1976. 

• DOD i.s expected to account fur 33 
percent of the S&Ti total in 197G. a.s 
muflh a reflectiun uf the Army's S&TI 
repurttng system as any mher facti>r. 
Althotigh Navy and Air Force R&D 
jircigram tot^l]s are larger than lho.se of 
the Army, their reported SUt'Vi tot.-n.sare 
loivcr. The Defense Agencies; rejiresent a 
substantial portion of the DOD total, 
largely because they innltide thi; a^:- 
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Distribution of Ftderal obl^patfont for fclenttfic 
itvMl tedmteal tnformitiofi, by agency snd 
wibdivivkm: flvorf year 1976 <e»t) 
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1 4 
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Departmeni 01 Transportation 
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1 1 
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3S 
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tivities of the Defense Documentation 
Center. 

• The gain in 1076 in funding for Com- 
merce is the hirgest of any agency in 
absolute terms and reflects higher 
obligations fur S&TI activities in the 
Patent and Trademark Office. Com- 
merce is expected to represent 22 
percent of the Federal total S&TI effort. 

• HEW i.s expected to account for 16 
percent of the S&TI total in 1976; more 
than three-fourths is represented by the 
National Institutes ofHealth* mainly the 
National Library of Medicine. 

• NASA and ERDA report r<?latively 
small amounts of S&Tl funding despite 
their sizable R&D programs. This 
results from the fact that sn much of 
their R&D work is performed ex- 
tramurally and no data are reported un 
the S&TI portion of extramural R&D 
grants an<l contracts. 



Activities 

• Certain agencies tend to account for 
mast of the work in certain categories of 
activity* Commerce is predominant in 
publication and distribution; DOD is 
preduniinant in symposia and 
au<liovisiial ntedin and R&D in informa- 
tion sciences; and DOD and HEW are 
predaininani in documental ion. 
reference, and information services. 
S^'t'I functions, of cotirse. ten<1 to flow 
back an<! forth between categories and 
often an agency will t!X tend its actwttin.s 
.su that more than one category i.s impor- 
tant. 



Category 1< Publication and diatrlbution 




COMMI^RCBt FflenI Jnd TrJdcmjrlt Omcft 

0//irjnl <;(i/o((<\ xv4"pkly otii^ir,^ is i*f riirrpnt |KttrnlK 
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1>r:hnif:nl nu?rn<»Mndiiiii!; 
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NASA 
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Confcrpncv pracxH'dingx 

Tftchniral rqirinls 
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INTERIOR: Gcologlcjl St^fvvy 

Map!( 
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Catagory 2< UoGUmanlatjon, rafercnca, and infor* 
mation s^rvicea 




DOD: Defon«« \Kjmcifl« 

Ppr^nsG HoGt nivnmiion Center 
D«p«rinwnts of Ihe Army, N«vyt «nd Air Forc« 
Lihionrs 

S|i[*« ifili?;^il infnmmlion ci^nirr^ 
1Vdmtc:al inri^niinMuh nn.nly&is cciilcrs 

Hi:W; Nji^omI ln«iiluli!« of Hejtlh 

N^iIkhh^ LiUr<iry r^f Mi'iljciiic 
S]imciti/<>[L ii;fonmitton c^'nlrrs 

Footl Jnd Uru)t A dm in |«1 ml ion 
Sj><>riji|i/Lvl inrorniitlioii Grn(pr& 
Alctfthid, l>rug Abu«e^ *nd Men|*1 He«hh Admini«lr«tion 

Sp<>ci<di7Ptl hirnrmjiliun nenlrri^ , 

LIBRARY OF CONGRKSS 
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COMMERCE^ Pticnl tttd TrtdvmtTk Cilice 
Stiiixh Room 
Nallontl Buretti ol Sitndirdv 

N\ikionj| Stjndftrd RWrr^^jift' DaUi System IMf^RCSj 
NASA 



mi 



USDA 



Cattfgory 3^ SympotJa and audiovisual medU 




J L 



UOlh ])cparlineni$ of ihe Army^ NJvy^ Jnd Air Force 

Si»|ifi(»rl of ,\rir|>c»MJi ivilli pmfr-^sioiiul ^trmtp^. S44f'titifti' 

v»m'ti[^s< iiiicl nhirLilioii*!] i iiM i till ion ^ 
Mi^ooii [lie liiri'ji 

t-\hibilj> 

Tt Ui sui^riiifir iiu't-hii>!,v IKS- ^intl jAttnAA 
■Siippml or tnnfr'UJK vs ■tniL syinprfsu 

t\Hui hiiiTtMlion-^l c-iniKress^'s 
^oiMul (iliiifv m\ body hnn tuhis. <li«-.is4's^ .mit ir^Mhitviil 
*JV tn:c rviows 
.Slntts 

NASA 

Par ir iti.iluHk in atkri Mipfki^l c^T m tnilific s^tii|M}sif om! 
Ic r hiiif T?l tn4-rtiii>!*t 



VA 



C«lc}^ry 4. Rcuaroh and development (n infor* 
tnatrin sciences, documenlatfon and infor* 
matron ftytlemt, techniques, and devices 




Films 



[letenfte AKflncieb (l«rx«ly ARPA) 
l>eparlmenl« of ihe Army^ Navy. Jnd Air Force 
K^D in ^kcK^itiR'd Lntoriii<kttmk s^^irnis 
Dt'^Hofknirnt of rti>!iiUM.-rni>! cl.iM syt>it«iu^ 
Sin»p*irl of dv\ vhYMmi of th!»<'inlmr-l»Jt.f*£l mfor- 

iiMtmn ih'iiis 
Slti(]»'^ of iiMii-i cmipuirr rcLtlicHiships (I'ro^^'c i MACJ 
t],k^ii: rcsAMrdi in nif^rmjIuOi ^Mri»;<^s 

II AV: Ntliun«| In^lilul^h of Health flnduding Nl.M) 
It i|Kt^\4-iiic'tii uf NUvJI.ii s \>slPin -It Nt M 
n ^dr^jmu^ni ntn bHini/^'cl stMi^^hmi; srttit.rK m ^U*r 
tkslilnlr^ 

1)^ \ rIojooi'iU nf c(»uii>ul^t tkuU'-shimtiv li'c Imiqut^ 

■\tcoho1i Dru^ Abqi^e^ and MenUl lleallh AriminisirJlion 
ir^m^^i 4'okinil cpf mlorin<ilton ^ysf^'ois 

H s^MK Ik ii: slor^k}!^- iiml ic-ii ii'\liI ^lr.i1r>LH'^ 
U \i ln)>iitvni i>f m I (^^is kiiif>ii>i vmd^nt ^^^k4>-ms ^rnd xk^fi- 
.11 h'tiu-cf M i4-ji( r infoliiMlir^n sn i ic 
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APPENDIXES 

A. Technical Notes 

B. Federally Funded Research and 
Development Centers S 

C Statistical Tables, Part I 

D, Statist.cal Tables, Part II 

Note 



The ((tiioikcl 5l{ilLslic;i)l ttihlcs Tor IhLs volume for pons I .mcl 11^ 
{i|>pcnc1ixcR C cind P^. hiwa been published supcimiuly under one coViT. 

Induclcd on pp. 60*64 in thU volume nrcopptmdixCsuimniiry t»b cs 1,2, 
»ncl fxfi wtill iis a ooinptutu tisMnf^ of idl \hv liildcS in iippoiidixpS C ond D« 
Ocun«cl sUtislical Ublcv may be obUincd gratis from the Nutional Bci^nce 
Foundatioa Washington. D.C 20550. 
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APPENDIX A 



Technical Notes 



SCOPE AND METHOD 

This report is cir^^i7ul in twu parts. Varl I \s concc-'ncd 
with Kdlernlftincis for rcsiMrch. fttTclupnicnt. Ami RftDp.£inl. 
jxntl p.irt tirepurtsiin funfls fur nctivitirs associated Ailt tfi« 
colUclion And diftscmini^tino cif ^cicniirifi Anil tcUiricat 
infornMtinn. 

Belwern Mnreh ititd Mny of 1975 ^ Uint of 35 Fed^r^l 
a^enc^es ^nd I heir sutiUvision^— 93 individual 
respcindvnts— jiubmitte^J data in respcrnse to n survey 
quesUchnn.iire drveloped by th« {■'^nuiidalion find distHliuted 
in f^nnory 197.'>. With thr excoptinnof KRDAftndNASA,. the 
data recrivvd Fmin tht^ afiencir^ wert; in tcrmji ol nblifiiitii ns 
«iftil cKfu^mlilUT^^ incuiT^d^ or (iKpootird tn tc incurrnl. 
r«Kar^Jkss when the fumts were n|iprnprinled or whril cr 
th^y vveri; [denlificd in Ihr respondrurji tmd^i't ^p«<:ificii \y 
for KAt) <ici>vilies. The KHt)A tl<it«i (nr reficnrch and 
drvctnpnirftt weiv rcpurlnl in ti^rnis ofuccrucil costs, while 
thp KaU plant irdftsneticms \^erf i^pnrtod in terms uF 
nt>lifi»lii>ns. NASA Tepf^rtediis Id?"! trdnsnclions in terms iif 
obi ift-it ions men rrrd. whereas the l97rkancll97iJtrAn£act)un9 
w«!rie in teriii^ of thv bud)t<t plar. xvhi^b .ipproshUiHe:^ 
iibtiftalli>ns. 

^Kedrral a^ortcars aHu pn>videil R«l) datrt to the Offier of 
Mimu^cmetit and ttud^et foe in<:lust(Mtitt*'Spvcial Analysis: Pi 
FeiliTid R(FSran:h and l)t>vrlopni(Mil IVoj^rainsi" in Tbr ffud^ci 
ft/ the Uniti^LSic^lcs C^o^-c-rjimrrrf. Prscuf Vec»r t^Tti.AUhtiU^h 
tht* KAUil^tfi in thi' two rvf^nris arorv^oncihiblr Hvtatioii 
to Othfr Kr ports, p^. the dnla in thr K<^di'rof f-'mid:;n>poTt 
iin* iiioce cciuiprvlii li^ivv and arc Inhntaled in K^'c^itrr fleinil. 
t'nrlhcTiiviin;. tite ^fdvrfif Ftinit;* rfporl intorj^or^ilr^ d*ita 
^l■v1^h>ns th-il hav- rtRuhe<l from chanKt^s mado wilhm the 
RaD portion nl the hnd^jrt £ijbs^|Ui>nl to its pp'^si-nlciliun tiy 
the Prrsidenl to Cf npress in I-'rliniary 075. 



jirant or contract (e Kti^imiral). Rcsfarch and cWcliintr.iJir 
excUide routine product testings quality contrc^ mapping ond 
surveys. colle«:liiin of^cneMl-p^^i'Pi^*^ statistics. «Kpfrj men- 
tal production, and activitio^ i^uncffnci] primarily with the 
d[ss«minntion of scifnjiiir intornialion and ih^ training ot 
stolen t if ic ni. in power. 

*i. Reveirch is system^lir;. int^nsK^ direct*^! toward 
FulJer scimiiric knotvl^j^e or iinderslorJjnR of Ihv snbjrct 
^tudin). Research is classified a$ either t>.isie nr appliH^ 

In b««ic reicirch the investigator is ccincernrd primarily 
with goininj; a fuller knuivl^>^4i or undei^tundinf* of the 
snhjecl under study. 

la«ppliedrM«archtheinvvstijiator Ls pHmanlv interested 
in a pr.iclieal use at thr Knowlrd^e or tmdcrstfinding For 
|h<' piirj»asi^ cj mrelinj; ee<;<i^ni2cil nc<><t. 

Ii. D«velopin«nt is ^ysiratniic use of lh<> Knowled^tr and 
iinderslandLnf; ^ctinetl from rese^irek directet) toward the 
production of uselul maleri.i'S. devices, systrins^nr methods, 
includintc desijin ami i\v\ etopmoni of prit^olyp*'s and 
processes. It excludrs qii.dity control routine product 
tesiinK. anil production. 

c RftD plttttl (KaI) r.-icditus nad ViVf^l ciiuEpment. such as 
re.ictiirs^ wmc) tumivU. .ind riidjo telescopes) includes 
acquis I tmn of,canstruclionof. iii;ij or re^hiirs to. or a Iterations 
lu stru<.tiirf>i wc»rks. <'<pii]imeii|. facilities, or land. fi>r ijst in 
K/tD .ictivilirs nl Feder.il or uamFedrral installations^ 
EKclodeil from the RaI) pl.ml category *ue expendable 
equipment and office furniture and eqoipmenL Ohiift.iiions 
fc^r fnrejKn K&l) pliinl ar^; liniili'd la Prdernl Funds foe 
facilities l<rcated abroad .^nd usnl in support of for^iHn 
rese.trc.li .iiul clev<]ci]iment. 



DEFINIiIONS 

IK^fimtions dre p^rscuti'il fo<- thr two parts of the rrpnrt. 
Somr drfmitious in pnrt 1 .irv also appljL.d>le to p.irt II. Thf^ 
dvFmiliors.irressrr liiilly oiif^hjin^nl li^fiu prior i^suesol thi- 
Krffc-rcd Tundh \rrii^.. 



Part I. RefMirch, nevelopmenit and RaU PUnt 

(I) Kb:sKAKaL nKvi:uiPMi':NT. akii K^n plant 

TJii:^ tfnii im liidi'fi *i|| direct indirect, inculi'ni.d.or ri-taled 
co*its rr^iltiiiM frrMn or nw ess iry to rtscarrh. devHopjiimt. 
.mil KaI> pl.uit. n-^.irdless id wlirlhei thr rest^.iirli an<] 
df^veli^pinrnl trrrprrf<kriiii-d by ti Pedi-r.il .i^ency {intr^tni ^.il) 
iir perri)riiii'<) by piiv.ih- in<lividiriil^ and urAani/iitions iindf'r 



{2) OBI.tC;ATIONS ANO KXPKSIDITURES 

a. Obligations represent iIm .^mounts fc^r c^rilrrs placciL 
roiilrai:ts ii^v.inled. services received, atui Kicmlar trans^io 
linns diiruif; :i ^iwii peruul. re>tctritlrss of whrn thr funds 
were appropritilerl .mil when futnrr paymmi cd money is 
re<iuired. 

\k Expenditure* ri:pfTseiit thr nmcumis fur rhrrks issurd 
.ind <;as\\ p^iynioiits m^iledurir)^ a};ivi-n tH;riud, re^citilless of 
wbrii tile frindh wi-i^^ apprnpnatu] 

Fur ihtise a^eni ies operating mi a C'»sl^l>pebiidftel.n<xrmt 
evpeiiditure:^ find costs .ire repnrleil Histoid id idilifiiitimis. 
Acciurd rVpi'mhliires represent «il| cost? ^^cn^Urd dunn^ llin 
fi'piirtm^ priiiid rycrpl tliosr siit>|e<:l tn r^Imhiirseim-nt from 
(Mher a^encirs 1'lir inforinnlion cm esprmhturefi repri-^etits 
nri4^ish payn^eiits fcirrese.uc[Kili'\idopmrnl,aiid KKUpLinl. 
e>c[usi\ r iif jiiiy n^ieipt.^ of Ihr .iKniL^- for tlici^i- pui^iiisrs. 




The obi i{{at inns ^ncl expenditures r«]Kirleil cover nil 
transaclton^ from luncis »vaMabte to the nftc^ncy from 
direct appropriaUon^^ 'rust funcls or special occout*! receipts. 
COrporfliu income, ui other ^ources^ lnclu<lini; fund» ap< 
proprUted by tK*: PiesidenL thai lh« agency received ur 
expects to recf'tve. iV' amounts reporiedfo]^«f)ch year n^flcct 
obligations and expen ]itur«s iarthat year regaidlos^of when 
(he funds wc^re' or^^lnally aulh^irlzcit or cecei^ed and 
regardless uf whelh^rr iKey wttt appropriated, received, or 
ideAlififd tn the nif^^ncy's limt{crt speUFkally Fur research* 
deve1upnien»i Or R*fO planL 

An agency (.:aki( ]>; a transfer of funds lo another ngency 
Ineludes sufih lrnnsf«rs in its report nf obllgnlions and 
expenditure*. Th** iMejving niirncy does not report, for 
purposes of this surr'ey, funds Iriinsferred to ii frnm another 
agency^ Similarlyi a ^tuhdivision of an af^ency (hat transfers 
funds to another subd vidon wiihin thai a^sency reports such 
obligations i*r expenditures as ils owni 

Obtigatic»ns and expt-atlitures for wotk performed in 
Foreign countrjes include' funds directly available to Federal 
ai^eneies and spec^i] furei^n currenr^tcs sq>ariit<;ty ap' 
propri^ttedi I'he lal^^r eurrencies are derived larijely frrmi 
provisicms of Publie Law 480, I9S4, as amefidetL 



|3) COST CQVKRACK 

Kundst reportetl for research dnd itevHopmr'nt reflecl full 
co^xs In addition to nQsts of spcdfi^: RAD projects, tin- 
applicable overhead cost^ an^ al$u includetL The amminls 
reported in elude thecostsof planning ^indadminiji tiTing RAD 
proKC'ims, labonitory overtuMil. pay cif military persauneL 
and ilq>arlmentTil ailmtnisualioa. 



|4) FISCAL YKAK 

For the three years roveretl by ihis reports (he liv.al ye^ir is 
the Covemmi-nt a^MninhiiK permd lieitinnmK July 1 nf tnip 
year iind endinj; |iLno DO of thu foLlowmt! eatcndar year: thus. 
fiS&il year lf)7G lii*^ail iiii July t, lft7f> and u-ill etui Juntr DO. 



(5) AGEUCf 

An agenL^ is an uruani^aUnn of (he FLUleriil Government 
whose |iriii4ii|iat exeeulive uffieer r^'purtjt to du^ Presif^ent. 
The nuly ex^picon is die Libniry of Cotk^rcss. v^hirh nlsfj 
inclniletl in Hie snrvey. The ieriii subdivision refiTS ti\ any 
majiir ^irvuniv^ticiaat iinil uf » rvptu^lin^ af^em.y. 3Vieb iijt t\ 
bureau, divi liciiii office, or niTviei-. 



(b) PKRKORNfEKS 

Perform ej^s are either intramural arganiz^iticmjt ac'^ 
complishmi^ ope^'ating funcHuns or extramural orifani^aiions 
orpersan^ receiving support nr providing servici:s as a resolt 
of a cantnct or sran». 

a. Ialranur«l performers are the ag;;ncies uf the Fedrral 
Governr^en^. Thrir work js i:arried un directly by iheir own 
personm L Oidi|;ations reiiorlc^I under this e.itegtiry <ire fnr 
aeliviii(!# performed \)fy Iht? reporting agency itself* "r they 
represent funds thai ihe agency transfer to another Keilrrat 
agency ibr perforinanec for work. I'he ultimate prrfornier 
must br a Fe^teral agency^ if th(^ uttimaie perforiner is not <i 
Federal agency, the funds si» innsferre^l jire reportetl by the 
transferring agency under the appropriate e^^traiiitiriil 
performer eategory {mduslrjid firms, universities <inci 
coUege^. other nonprofit institnUt^ns) lntrani>iT<>1 perfivr* 
manor includes ihe co^ts of supplu-s iind ec^nipnienti 
essentially of an "uff'the^helP* nature, that arc |inict:red for 
use in in I rantural research anilde\'elopiiient- Also inohidfil ns 
part of the intramurid performance total Are the expenses of 
Federal pcrjtnn.irl engaged in piani:)ing ami ailininlEtering 
intramural and extrauiurid R^l> pr<ll^ram^i 

b. £Ntr*mur«l performer* are all org^m ligations outside die 
Fukral roiii|ilex ttiat perform with FtnlcTid fiiuds under 

e<ailrai:t or grant* Only cnsts of actual exira ral RAD 

I jcrformanceari' reported* For cxamplr. the purchase frotiiau 
extraa^viral simn^e of a i)vuni^h vrhicle whti^h Is iipepVitiuaal, 
i.4\. has grjnel>eyand the devrlnpnirnt orprfMotypes agr and 
whidi IS used CO aa Jntriiiiiur^it KeiWal lostalLition for die 
per For Ilia tic»- of research niid di-vi-lo]>inenti is reported as part 
ol the co^l nf intCiiniurul rosri)ri:h nod develoj>ciicnt Kxi 
Iramural prrhiriiirr^ ace idimtjfK^t as Fnilorvs: 

[i] lodnstrird firois ^irv those iirjtam/annns iImi oiay 
Irgiilty distrdmtr nrt earnings to individu^ds or to othpr 
organ I /almas 

(ci| Unjvrrsiftc.s coid fof^^^es aie iiiKtiLutmas r^igaged 
priniiirdy cu piovidingn^idrnt msiriic.trou For at I«m\l«i 'Z* 
yi-ar prngrain abuvi- the siu a:idury si.hocd level liiriuded 
arc- t.olleues of idii-ral arts, sc liools oF art.\ .nrl ^uc cs. 
professicaial ^fihonls. surh^iMiienKuieering.ind mediune. 
mcbiduig affdmeil Wpiials, assucj<iti-d rcsii^arih lO" 
stiinirs; and iigra,ultural e\peniuciit siotmns. 

(ni) Odi^r iimi|irofit tnMiioticm^ are privjte otKaui/a- 
iiansolhiTliiaii educatmnal inshtutjiats. cm pan oFulmse 
net earcnngs mure to tlirbi iii fit ol apriv^itrffrtoinkiuddprnr 
individual, ondatber private orgaiii/utLcai.s urgartivi-^i fca 
the rsclosi\f purpose of turnmg owr tlivir eatirr net 
earmcigs to siir,h nciiiproFit orgatn/^ilmns Als^i. priv-iie 
individuals dui'i.ily awardeil \Ui\} grauts nrciuitr.ii 
iiM.iuiied undei otmprofit iiist^tntioiis 



|iv) Pe<lcrotfy f'cindcci fleseurch and Ocvefoinneiit 
Centj;rsartRA D« per forming organisations excliisi\cly or 
substantially Financed by thr Fe^ler^l Covenmient that 
are sup|iarie<| by the Feilerat Governnirnt either tn meet ^i 
f<nrlit nlar KitrDobjectivreiir. in some Inst antes* to provide 
nia|oi facilities at universities for rese<n eh and associated 
trninmg purposes. Kach center is adniiinstered by one of 
the above extramural perfoniirrs 

in jtener^ili ail of the folloumg <iuabfKation CJitiriiiare 
met bv an msliluticmal unit before it JS indudetf in the 
Fcfier. Ily FUnde<l Research and Devi^lopiiient Center 
ciiteg< ry. ( t) Its nrunary iitilivilies incbicb- one or more of 
ttie fo lowing* basic research appbeii n^search. tlevefop* 

ment. or managenieiil of rese<irch I 4le\'elopmtiil 

(speci tt.nily e^e1uc|edarpar;jani^aliunscngage<lprinu4ri< 
ly in co^nine 4|uality eoniiol and irsling. mutiae scrviee 

activities, pra^luc.tion tpping and surveys, and in fumi<i'^ 

tioff disseunndiien): [2] it is a sepaMtr nperational unit 
v^'ithin the parent organr/ation or is orgriiii^ed .is ii 
se|iarolety iiicorj>erated organi/atjan: (3| it performs 
iictO'd reseiin^h and cicvelopment or K^U cOimageineiit 
ritbci upon direet recjupst of ihe Fe<tcriil novemmrnt or 
under nbrri^id charter Fram th^ Federal Go vi'romznt. bm m 
eilher i:iise under the kMu^^I inoniiorship of Ibe Federal 

Covernoienti p)it receives ns |Cr finam.Mtsu|iport |70 

prreeiii or morei from the Krderal C;o\rrni:ieni. usually 
Fr^iin one agency. {tt\ H has w 's e\pi'<;trcl to have a Icing- 

term n-1 cislup ^vttb simusonng agei^cy f^buut ^ 

years or inor»^)- as r^^idenced by spoeifii, nbbgjiiens 
<*ssmiied bv ct and thr ag^^nty, (0| mosi or all of its f.icdities 
<irr o\rni^) or are funded for m the cfmiract witb the 
Ki^b-Ml C^ivrriiment: aad (71 it has an average i<iiaiial 
bodgei (operatmg ami capilal cipnpi:ieui( of at Irast \f^- 

[v) Sicjje and toi til 5501 j^nmrnl.s are Slati* and loral 
govrmment iigiNicit-?', pxtJntimg Stiite and loral tiiiiviT'^ 
sities and to Urges, agncutiural exprrtiiient st^itioii^i 
tm-^lMid sibcmK and afrdiatrd l1op^i1ais I'eiieral R&D 
binds onbgaiefl dirf'ctFy to siich^liClr ind local rdocalion 
inskmitiotis iire incbukd imdi>r ^htr um^er;:. 11^ and 
e^llegrs perfcirimnti; sertc^r in this ^iirvr^ Reseiireti and 
dr\i-lopmnit uiidet tiie ^talr and b» al i ategory or ritber 
perlorciird by the ^tole in b^c.iil agencies theiijrseh es or 
granted orrohlrai:tedl»y siiibagem les Forprrformiiiici«h> 
otherorganiAi'jons Kegacdiess oF tlM-ubnUiitr t^^rfariiier. 
Fidi-ral KMl fiimls ilirvried to Slate .iivil fiu.d 
gci\i-innipuK an- repcotrd midt-r ihr State and tor.d 
go\i-ramviii \i-rkor and no other 

t\il Fiire^go prrformrrs an^couFiiiod to forngn citi^^us 
org^icn/atious. or go\rrnmimts. as ueli as loteriiaioomt 
oig.mw.iticjns. Muh a;* NATO. ITSI^SCO. Wi tO. prrlorm* 
log v\oik «dir<iiMl ftnamed by thr Ki-der.d d>\r>riimejn 
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lixclufted are pfiynH'nUloU,S,aK"<='i^'^" or(;anizations,ur 
cili/Giis pi;rforniinf; rc^ettrch and <l(>vt loptneni «)br<ijd for 
ihc F^'denil Governm«nl {iha survey objectives do not 
inciutfe inforniatiun on "offshnre** p^ymenls)- Also ex- 
Gtu()e<l a:o pji>tncnis to rnrei>;n ^cienli^l$ perfurminy in 
iKe Uniled SUilos. 

[7\ HIKLDS OF SCIliNCK 

Vhe Iiol^b nt SGi(>nct* in \his survey art* dlvitleit inio eij;hl 
htaa^Uirld cp^t^rtnt^Sp TTio^l uf (hem ronsi^iijiftoranumbt^ror 
(k'Uilril fjetds. TEichroaJ fields arc life sciences. p&y(;ho]nf>y, 
jihy^icft) scirncL'ji. t'Kivlrnniiicnh-il ^eicnces. inttthemahc^. 
en>tineorm$;, social sctcnces. <ind other sctent^es nol e]<;i;u^here 
cbs^iheil UTit fofiOiiitu; liRtinj;; presents iha fields {{roiipu^t 
vmler ejch of (he IimmiI EieMs. tof^elher with illustrative 
dT^Ci]>ljnes. 

n Life acivnces ctmsist nf (he bmlo^iCaL citiiical mcdjfriL 
olher tiled ic^il sciences, iiixd litti ACteticct nol eSscu'here 
clavsifiet) 

Lih scienre^ include the followrn;; d^scipliiiCfi' AiMloiity, 
f:aiiii<d sciences: bacltrioloKy: biochennsiry: l>io>tpof;raphy; 
hiolo^ticat oceanuftraphy; biophysics; dentistry; crnlnfty: 
enibryolu^>y; enirntioloj^y: evi^lutionnry E^ioto^y^ j;ent?hcs: 
■(ninonolo^y; iniern<iE iiietlicinc^ micrf^bLolofty: x^eiirolofty: 
nulrihon and mehtboLism^ opthnlniolof*^: par^isilolofty, 
p<Llliolu^v. pli'Ltm^it'oloHy; phtiriiiti^.y^ physi(;<ilDnlbropo1oj^y^ 
phy^icid im-dMjnr and rrE'^abililalion; pEiysioloy^y^ p\,in\ 
scii^nu-s; pudi-iiry; prc^cntiv^* m<:dicine iind poNic hejlih^ 
psychiMry, rjiEiol;iolo^> : radir.lav^* J^ur^ery; J^yslemtilic^: 
vplerin-jry medicine 

Hes<Mrdi in M>mi^ of thfrSi* diseiplinr^ may be classed as 
hioloftiuiL clinical ini*di( ,i\„nr otht^r iiir(lii:iil,deprndiiif; upon 
the 'latum uf the parlu^uhir profi'ct^ 

Bjolr^fij^ of s^nruf 4re ilio^t- w|iii:h, .ipnri Eroni lEit^elinicd 
inc<)i(;al and ulEier iiiefli(.iiE s<.ii-nt'e<^ ^is defined Eidoiv, deid 
iMth the oriKU. di<irkpuu-ni. ^triKlore. functron. and 
mlertir lioti^ ol Ei\jii}; llnnfiR 

("fmiMil u»edri ffl s< ri-iKcs nre roneemoil witEi tin- \twW «f 
llic pal|iOKenestv.dia};iio<ii v nr ihr>iTi|ienf a par iit^il-ir disease 
or alinorinat coihlittuii ni Livm^ iuiniiin f;iibiect<i Uihtrr 
ujn I rolled umdnums 

Otiu-t iiiedj(rl s( jrurvs nrc ronnuni-d witU irimUi-s nf tlu- 
I juse<;. efWis, pre\ ention. or f fuitrtd of ^^Emnmial (,oiiditLons 
in Hi.in r^nn lii> im\ ir«iniiieiii .i^ ihi'y n-Uu- ii^he.dth. rytepl 
tor Ihr climral ri^^pet ts a^ defined abo^ c 



b. E^yeholf>fy defib with behavior, menial processes. And 
LndivLdoat and {;roup charadert^lics and abilities. Psy- 
chology IS dividCfE into three categoric^: biological aspects, 
socjnl a^peclSf and psychological scienees not elsewhere 
classified. Examples ol ihe discEplines under each of iKese 
fiel<Es ftre^ 

BtolORi caia spcctif^ 

experitnental psychotoj^y: anEmal E>ehaviorj clinic-d p^y- 
clinlojity: compjtralH e psychology: elholo^iy, 

socml p<^y(;hn]n^y: cilucationnl, personnel, vocalionitl psy- 
cho|o>iy and testinj*: indnstriiii ,ind enfjineeriiij; psychology: 
devvlopmifnl and person;dily- 

rsycholofiic^uf M'renees. iier> 

c. Physiul scitfticts nre conceruetl i\ilh ihe undcrslandin$; 
tif dio tn,iit;ri.d universe and phciiomeiiHi. They comjirise 
(he fiehls uf astronomy, eheKit«iiry- physics, ami physical 
fineness nol elsen here cLis^i tied. KxfinipEes of lEiedtsciplint^s 
un<|cr each nf lEieSc fields are« 

Astrorroioy 

hihorniiory ,tslropliyRics^ nptit.il ,istr uiomy: radio 

astmnoniy; theorel^caE utlrophysu s; X-ray, Cinii»a-ray, 
nevilrino ftsinmuii^y 

CJM'tnrslry 

loorf^Aine, orv^no-mi*! dlii^L i>rf;onie^ pUy^iritl. 

M OuvIk aloiiiir. Ami miitrCiil.^T; iiiiidLM^fied o^allrr: idruif^^' 
liir^v piirtn U-^, ntirhMr stiiit.ture; »ptLf^<i. pl.l<i(n>i 

I'iiy.joil Si leiMT'i. iii'<^' 

d Kneironmenttl sciences {mit-vtrial andr>ttaterr4<sirial| 
air 1 ouH-rnnd i\ilb lhi^ f^rosh Moohiolo;>ii:al | ropetlie^ of the 
ariMs o[ ilio aol.ir system it hi^li diretJly or mdirei-Lly •iftei t 
orpin's suTVi\,il itnd ive|f,in^x Ihey r,i>n^,prl^^* thl^ fields \A 
.Uuin^plierjc scieiu o^i v;f-ti|of;;(:>nE tneiicos, 0( eninn};r,ipby, ,iiid 
envirunimiMiit <u:teiiees nol e]seivE^erocla<i<at ed OI>lij>aMon<i 
tor oc'e,tnof*r,iphv are Lunftneil to srudtf^ssupf oritrt^pE^y^ical 
(HViitttif>iL^jdiy Sludie<^ |M^riainiii7i tu \iW in i a- mm. m oiUet 
hndu's uf ^itIH^p, are roporint -is ^opporl luoln^y^ Sti]^pori <^f 
vEijp (7pi<r,^ti0U'i IS, ivEiere ,tpptoprMte. pn r.iied EieUvtHHi 
p]t><;i< <tl ,ind olo^ttCTil ore,in<if*raplty^ l-Ix itiip[f<; cif die 
dLtrijilmes tmttri rii( h <»f d*ese fields fullww 



^liiiosjkfirric sciences^ 

acroRomy: snUr: weather modification: pxlralerres trial 
atmospheres: meltjrolojjy, 

GeofogicoE Scjf?nr(;s: 

engineering geophysics; general geology: geodesy ^nd gravi- 
ty: genmagnetistn: hydrotogv: Inorganic ^(^ochemist^y: 
isotonic gcnchemislry: orj>nnic geochen^islry: laboratory 
geoi^hy^ics: pnEcomngnelism: patcontology: physical 
geogr,iphy and cartO)^rnphy: seisinoloi^y: soH sciences, 

Orcflfroj;/ophy. 

clieniEcal o<:t\rnojU^phy; j;eoluf;ical oceaoogMpEi^; physic^tl 
nceanography^ n>arine geopliysicj?. 

KnvrrortiiienloJ scinrtcrcs. iie<:" 

e, M«|hem«ric» employ s lo^jlcd r<*asonin>} \f iXh ihc ^id of 
symbols and Jscoiiccrned withthedevidopnieni of i»cthodsof 
npcrnlion employing such synihids. Kvaniples of 
mathematical disi:iplineA arc jtlfiebro: anidysis: {Applied 
n^alhemaiics: completer sc^ente, fooodalu^ns ^nd logic; 
genmeiry: nmnencal analysis; st,iii^lies: topology, 

f. Eoslneeriitg is concerned with sludics d:rectcd towarti 
developing engineering principles or IoumtxI ni,ikin>i spccifU 
?;4jentific principles usable in engmevrtnn ^rm hce. Koginrer- 
inj;; \s divided into eifjhl finds' nenmaunc^l, nslroiMhtEc^l, 
chwnic.d, civil, elect ncnl, mech,mirnL m»<t,illurtty ^tnd 
iiiateri.its, »md <:nKLneerlng noi elsewhere chisMfiCil. 'Yh*: 
folloLviiif* Are evjm]>les of disnpltne? under e,KEi of these 
liehb 

AriONfiulreal 
nerodeiiiiinitrS. 

,-lsTroiiooii( at 
Lierosp,ue; spaio letliiiolo^^- 

(^J^eni^t nl 

peiroleimi; ji^-iro^euni r^^fiiniiK; prot evs. 
Civil 

aithitec tur,dp bydiaobt;. h^diologir: m,iririr, s.mttary ,ind 
4*n\ tronmeniat. Mr»rim,d; tr,intpiir|a|iou 

Bl<N lri< trf 
<<imiiiuiU4aitoit, rle( iroritf po\t er. 

ylv< Itatih of 
euttittcenng met h.itttCA 
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ce»mEc: mininf;: tt^lilt: Weliiin8. 

agricultural: industrini nnd mana^mcnl: nuclear: oct^an 
ensine«ring: systems. 

Social KivDcn ar« directed toward an understanding of 
the behavior of social iristilulions and groups and of 
individuals ns members of o e^'oupi- These sciences include 
anlhrupulflgy. ec^inomics. Mslory. lin^tutsttcs. p<)Utical 
scifnces. sociology, and social sciences not elsewhere 
classified. The fnllowing are estamplcs of (he disciplines 
under the fields of sncJal sciences' 

archoeotoKy: cultural and personnlity: social and ethnology: 
apl^lied anlhroptdogjr. 

Economics;; 

econometrics and economic sl^listios: history of economic 
thooght: inlernnlinnai economics: industrial, lahur. and 
agrLcullural ecnnomics: macroeconomics: microeconomics: 
puhlic finance and fiscal policy: theory: economic sy&tems 
and developrnt^nt. 

ffisiury- 

cuhurdi: polilictil: socini: history and iihilonuphy of &ciem e. 
LmgHisUci,. 

an I hropol Official. archaeolfii;i :al: coiapulatinnnl: psi^- 
ch oiin i s t icsL sociol ingn isl ' cs< 

area or re^iunul studies, con poralive^^vcrnm. nt: history c^f 
political ideas: internation. 1 relntiuns ami f ivc: nntiomd 
political and icjial system;: pulitieal theory: (lublic ad- 
mi ni stmt lun. 

compjrative.ond historicnl: :omple)t or^aiu/iition^: eulture 
ami socinl stTi.cture^ deniDnrjiphyl ftroiip interactions, sue at 
prrihlcms cind social u'elfare: sociulogieal theory. 

Stu^itil ^eterico!>. nec^ 

r^se^ireh in \aw and c^loenitjon not elSf'where classified: 
socioecoiioiuic KCofJrTijdiy, 

h. Other «ci«ocn not elacwherc cUiaified includes luul- 
tidisciplinniy and Intertliseiplintiry projects that uinnut Ix- 
cioA&ified within one of thi- ntnive brotid Eields of science. 
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tfl| GEOGRAPHIC DISTRIBUTION OF 1974 
RAD OBLIGATIONS 

=. Tec 4Keaciesprit::c:;>ated in the survey on the geof^raphic 
distribution of obllgatioas for re$eti7rKand development and 
R&D plarit. These tO respondents aceoualed r?r97pereent of 
total Federal R&D and R&D plant obligations in 1974. llie 
respondents were the Departments of Agriculture: Com. 
merce: Defense, the Interior: Transportation: and Health. 
EducAtion. And Welfare: the Energy Research and Develup. 
merit Administration: theKnvironmentai Protection Agency: 
the National Aeronautics and Space Administration: And the 
National Science Foundation. 

Data for 1974 were requested in terms of the prmcipal 
location (State or outlying area) where the work was 
performed by the ]irime contractor, f^rnntee. or intramural 
organi/Dtion. Where this information was not avatlahle in 
their records, the resporidrnts were asbed to assign the 
obligations to the Stote. ouMying ar^M. etc where the prime 
contrjtetoT. grantets or intramural organization was lucated- 

c. Obli)<ntions we^-e repnrled foriesf-Mrch aiiddevetnpment 
as a combined o mount. 

(]- Specifically omitted from the survey were K&D 
ohligotirins to foreign performers nnd obbgt^tions for K&D 
pinnt used in support uf foreij^n jierforftiers- 



P«rt II. Scientitic and TechniCst Informstion 

Scientific and technical informatiun consists of kllowled;t4^ 
or data resultinM from the conduct of research and develoii- 
inent. or knowledge or dnta required fnr orgonizini;. ii^i- 
ministering. or performing research and developmi^nt. tt 
encompa&ses nny information in recorded or other eom. 
municable form which presents the st.do<i. prn;tri>ss. or 
results of research anddevetopniunt m scirm.e or technology. 

K\elustfinst 

(o| tr.immg costs for personnel rngaftrd in .scientifir nnd 
terhnii .il uiformation nr4ivitii-s. 

row scientific: .md tectinical data that h^we nut been 
pruci^sscd for use by scientific persouiiel engap'd m ij^searfrh 
and dj^ebipmt'ut (nivi'red hi part I nf this survey): 

statistiC'd and genernl 'purpose d.ita that ari^ rolfrctcd 
aod orgaiii^e<l for other th;m sperifif. us<^ in resivtri.li .iiul 
development: 

tnforDMtion th.it ha^hcen prejMred priniariiy to inform 

or inOriKt the^tenerai publie ornthers Mow diegrad eiir 

prfdessiootil level of seientifu: .icltvitv. 



Scientific and technical informttlion activities include all 
management, administrative. R&fX and operational efforts 
directed to the planning, support, control, and improvcnent 
uf the functions ur task^ that deal with the acquisition, 
processing, handling. 3nd communication of scientific and 
technicid infor:nation. The<ie may include the acquisition, 
maintenance^ or rental of special equipment primarily for use 
in connection wi:h scientific and technical information 
activities. 

Cstegoriev of Scientific end Technical Infor. 
mstion Activity 



(1) rUtiUCATIOM AND DtSTKlBUTION 

ta) Publication and distrltmtioo. This subcitej*ory includes 
two activities. 

Pliblicotmn includes atl document production tasks per. 
formed after the .luthor's manuscript Or similar initial 
recording of the inforinaiSon has heea finished and leacinglo 
hut riot including initial issuance or distribution a4 the 
finished document. Fitamples of publicntion acUvittes: 
evoluation of a manuscript or patent: professionaf writing: 
technical or ropy edttihK and revising not performed hy the 
author. abstr.Ktor. or hildioj^ropher: technieal drawing and 
nrtworl^: preparation of final copy for printing or other 
reproduction: afso coiapusirg: typesetting;, proofreading. 
display, ilhistrating, photogmphingi layout, mnkeop^ print. 
ing. mimeiigrapbing* and photoduplimtion 

These pnbhciition activities m.iy fie cfmcerned with any of 
the fofloxvin}:: data compd.itions. proceedings of conferences 
and syiuposm. specifie.it inns nnd manools osed in tb^i K^D 
pnices^. te^.hme.d reports, fournal articles^ monogr.tph^i 
reviews, dissertations, stimmaries.nbstracts.bibliogmphies. 
indexes, speciid reports, patents, n:f4>rence t>(ioks. ond 
tre.dlsc^. 

f>Ktrifmtioo incloile^ fimrtions rein ted to the initi.d 
ti.insniission or dissemination of newly documented scien- 
tific niiit teehntial information fri>m sooree to tvser. fin^ 
ex.iinple. inaiHii^^. j^bippin^ and Hi^nnteunnce of controls. 

Hxclodrd fromrji:e^iiry i arr professio^nl efforts involved 
in thrronipilanon and prep.irn^mnurreferenee Jonumentsor 
bibliii^r.jpbii-s. These .ictivith's ore inrliKU'^l under category 
2- !>eUi\\. Also excluded are audiovi.iiial .iids^ mm-Ii ■'^^ t.iprd 
t.ilks, slidi-prrsenl.dions.and motion picture filing. Tlies^^nre 
lorliKled onder e;it<'gory 3. below. 

b. Support of publicatkons includes .dt page rh.irge^ jiatd 
iml of Feder^il funds tiiprimaryiinn-nnis; special stdiscrtptiou 
Mrrtnijjenumts to m.mit.iin primary jotrni.ds: :md grants or 
conir.ictx U^t po1di< ation and disirdndJfMt of journals, 
etrnfi^ruiire proceedings, moiiogr.ipb^. oi textbooks. 
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{Z) DO CUM EN1 ATI ON, RKHERKNCK AND 
INFORMATION SRRVICKS 

4).. Library and refrfcncc svrvicrb u-cludeji the acquHiliun^ 
coMccijon. rxch'in^r To-in* ami &lor<i^« of ^cjent^fic find 
lechnicnl i[cM:um(>nmry rttnieriftlsT 'fht^t taay hf; bi»oks, 
pi^rimHciilsp iTiftnunlsp reports, and drawings, and such 
J'rfcrcnce ^mrtU's as fthslrftcl jolirrtnU, ind(>x(*s., and ^uh|ccl 
he;)dinf* and hik- lists. This subcalv^vry inc|uilt;s stich 
actiMlK's lis thi' or>!<tnii:in}; ftnd processing* of sc^f'nlific nnd 
li'chnicjtl dgcummlary in.il(>rials^ SuUi uork niiiy cvnsisl cif 
indoxinf;, uHJin^, fi[in^, subjCift ^laS!tlfyin^p ahi^lraciinf** 
anmmnnn^, lislinj*, |ircparin^ hi'ilMif^raphics, rrviri^xinK. 
5cr(>eninh. dnrumrnhnK' ^ind rftt^lii^m^i. 

This calPKory includes rrnia at ftrtjmsition and 
mainlcii'mci' <t{ rompuli^rs and othci i'<{mpmonl and rosis ul 
lh(*ir (ipcnitiOQ. 11 inchid(>s s|M'ria] re neval s(>rcices prurldcd 
iD r4*spvns(? iis4!r nmis (rrpr ifir<iphy, SDL demand 
biMi<»^r<iphii's, «lc.),,'ia](*and luan of ducumcnlary malrnjls. 
disscininahim of dutumenisMa nati] and pprsrmaLvisns.and 
liaison <tchvilM'5 xvilh os(*rs and oth t informnhon si-rvires. 

Duciinifniahon ccnU'r^P di-posilonrfv, cltMnnj^hrmscs^ and 
litiranrs an: inrluiEt'd hniirr llii^ siil category (a| 

h SpecUlirrd Information center service* linfiludiiif^ 
l^rhnic^i] :nfi»rniahon aiM|>5is cfJiItT s«tviM's| ru^t'r ilir 
i.olh'Choii, m it'w, snnimiin/alii>n, iu*it t'valualjon i>f sck-H' 
hhc and i-.'r,hnj(Ni] inrorinahon and data in wi'li'dt'finrd. 
sp(>iia]iad lirlds. Thty mdudi- fld\isory ,\n<l oih^r "^tr 
stTviu'^ p'-pvLiiihvi-d inforiii<3lian c(>n;prs may ho tnlher 
ihscijilmr- jr iiiiS5iaii'arh'ni(*d. Thcservirrs of ih^'se crnit-rs 
arc? dislin^iiM|i4-d Irutn thni,p of dacmiM'nialirm crniirrs, 
L|(;arin^]irn.s4:s, ^iiid |i|jrari<^^, i^^hosir functions ar4'|Triiiiaril> 
ron< erni'd \'it\i thi' haiidtinj; of docunu'iil^ riillMT tlian x\ilh 
Ihr I4t|iiij<'p I nifnrmatirm contaim'd in tUt- dor amt'nl^ 



0. Tran*laiion» iiM^hidrail iusis nivolvi-d in the Ir^m^laii'ai 
of dunimeniij and olh«r malLrials from oni' lanf*uaf*^ lo 
anolhirr m j^u^Tport uf R^D a^hvitirs. nhn tbt pmHiaM' of 
foroipi ]i)iirn ds -md ntUct niatm^h lo \»r rraiisl.ilrdr 



(^1 SYMPOSIA AND AMDUH'iSIIAl, Me-E>LA 

a Symposia and technical meelln^^ im.ludt' Ml rfforK 
dirrt^|(?d to planning, SLli<'diiliiiR< pinnoum in^;. snpporliikf^. 
sponsion 11^. ^orldllr.lln^^ and .iM<-ndin;{ fvympusia, um- 

ff'rfiKcs, and imrhnK\ pr inly <.oiirHnr<l u>Oi diS' 

soiimiaiinf* s< K'nlifiL .ind l^xliniL il mlcrrniaiMm 1 he ir.ivH 
ftml n-uhiri^Wnt i' of pjriM i|MnK in slich ^^iiiposia* ^on* 
fcri'iKfs. and iiicHmims arc ro\<'red in t\if*.ir < osis. 



Audiovisual nedia ahd olher forms of ngi^prinled 
communication refer lo the cosl$ fif producing! lechnical and 
docimientary niulion pichirc lilms. ^IkIcs, and phalof*raph¥ 
lur R&D iHtrposes. as udl as midio and visual aids, such a& 
(aped talks, tt^kvisian film or visual niaynulic tape. This 
califfcury also includes cxhdiils bul excludes media primarily 
intended for irftimnf* piil^hc mfartnnhon purposes. 

H) RKSKARCif A\'n DKVULOl^MKN'T IN INTOKMATlON' 
SCIKNCHS. DOC! rMKNTATiO*V AN'D IN'KORMATION 
SYSTJ;MS. 1 liCTINIQUHS A>JD f)KV|CHS 

Thi^ caloj^ory includt's Ibt'condi^t and siippart uf rvsr^Hcb 
and dexrUjpim*nl at new and iioiiconvi'iihonat iiiHhods, 
leHinitpic's, 'iyMeins, and machinrs far improving* sci(*nhfic 
ami ti^Uiinral tiiformah^m functt^ms ximtrr irM-h of lh« nth^r 
thr(*r c.ilej;ijries Surh support would inrlmti* iiirclj if*s 
rHaii^d specifically lo sncll R^l> wiirK^ 

Ji also mrJiKlcs Ibr conduct and support of shidi4-s ;tm| 
siiT\e>s lu idf^ntiJ^v hritM\ Ami sper.ific asp4-<'ls of scirnhfir 
information prublems K\ampk-s <if .u livihcs inclodf^t iiik i*i 
Ibis CiH^^c^ry an^ <b'Vi'b»piiienl aii<J l4'stii>i! uf niaUiin»'>, 

de\i<rs 41 lecbmciu^^ for slor^^^i- ^md rt'lnrval of inf<»riua- 

lion and data, bnf;uisli<.s rrsi'arclj fociis(><t on informal it 'n 
pr<if.(>s5inf«, ]aiiKua]?e arid machiiK' Ir.msbiMoii; inlormaiian 
rheiir>, axilomala ihrory; arniici^d ;:^Hhf*i'nu'H l<i$^i< aiM 
s^vilduiiK ll»Ufry, op^^rattous or s\strm*i tcsiMn^Ji on sckm- 
lifiL Jind k-< liiiica) ml miiaimn .sysh'ins and pru< pss''\. 
dncimieiiMlion or tlnmniMtt stora^i' and rvlrifn^iL Idir^^.^y 
^cll/'||^e. ni'iivor^ dcsi^n^ sumIm's <d siibji'til classify atum and 
imlrMiil; scIk-hh-s. Aiid ^IimIm's of sci^nhfic and Li-rbima) 
infoniiahim <;ainiminiriiiioi> s\ stems 

Ako imlitd^'d LmdtT tbis<..iie^ory ^trx'applif.ableR^Dcusis 
for itnpro^ mlt, tnoiteini^in^paiidrpiio^atini^cnrri'nl !if imtifi< 
and trchiiical tnformanonp<!a^i, and coiiiiiiu meal ion ^> slrins. 
Resi'areh ai>d developmrnt toiidiiclrd al documenlahon 
rtrntersn hbrarM'Sp Vlnd speeipi]i/<'d mforuhition centers are 
ini Imh^l hill liDl llie 40\ls aWK laled \mUi rsiabbshinii 
< rotejs or s> ilrnis on<*' pasl thp di'\e1ojMiien| st^||l' A\ soon 
ns pt Ui-\v svsl^'iu nio^es onl of Mieei^pejiinenlal pbas(*aiid inio 
ll»' opiTaiioikal pliasen ii\ costs .ire iii<lii<b><] nii<fer tlh' 
appropri.iM' <aiev>oa ami Mibraiet^nrv aboxe \ %. 2, or '"id 
no jruivi'r midK <alruor\ -1 

CIIANGI^S ffN KHff>ORTING 

Ri'^piMi^rs from Ibc a^^'mies in Ifns ^ir^^^Vn a\ iii ilie 
]^re\ioa\ ones rHli>4 1 i[]i<l.4linv ol 4^liiiiaiF-s foi rhebilr^l t\\o 
v4Mr\ of ilio pre\ loos r^^pc^rt Kim h iip<lalliii! is iioriiial in Ifie 
bmlKeiarx meIi' hi addnioii. from hm^' lo iimr- rr<.poii\e\ 
ri'ffei iiMpplat\als iind rev rsions ni e|a\sifir,itionol 
^'Oiims |>haM'\ of ai:^i:rte\^ Rftl> p|o^;raiiis U'lirri iUi\ ba^ 
OMiirjeJ. Ibe Natimi.il lenre rouiidaiion has r^ \ isr<l piior- 



year dahi lomainlainccmsislctkcy anilcompariibilily xvtlh ibe 
inosi rcccnl reporlin^ Since no slali^jtiral incjiicry is Iree of 
problems of concepts and dcfjnilinns for Ihe respondcnis, 
revisions Ioiinpro\-«lherepc^r1in];*arccncuurfl];*edby NSF. No 
sijjnifiCiinl reviSHinsicirepgrlinH* houo^er. were tnado for Ihft 
a^jencips m ihis preseni surx ey. 

LIMJ TATIONS OF THE DA I'A 

Fundi; fitt Tese^tfrbp ilevelopmenl. and olbet siienlific 
aeliv>lM'5arL*ieporlr<l on a tbreo-x rar basis cthnparabli* nil b 
Ihc li^yfi bad^etf iipcia uhiih Ihe dala iHi' based The 
respon<U'nis fiave Tec<mciled Ibir dala Tejmrled lieri' XMlh 
amuunis fi»r scientific acliMiii's sboi^n in 'Ibe badf^'i of the 
Cv'iiiled SttttfS CjO^ ernii>eat. h'lln tit Vi'KJt li>7(f TJie aiiiuunis 
Tc:porU'd bir e^fh yei^e »n<iir.xlo Ih*' ubbf^iitions or *\pend- 
ili>res incurred m Ibal ^ear rehanlless of uhcn Ibe funds 
were ^mihi>ri7i'd r^r re*;4'i\ v*\ liy an aM\'nty and reK-inUrss of 
\^bpthur ur not tlio funds ^^er^' idenlified n\ Ibo 4i$*eiie^'s 
budf*el spi-^ificatlv for resi-arLb, de\ elopment. R^l) pl.itit, ur 
scienhfic: ai>d l<Mhnif:ii1 nkfonuitiion aelivili^s 

Dala siihniilled by llie Ke^leral af^ennes for 1974 arc 
ionsidere^l |o be actxnl sii^e ihey represeni esf^i'nijall^ 
roinplcted lran>;aclioi>5H Aiuiiuiils reporMi lor lf}?Sand 197G 
areeslimales in fbal Ibey aresiibjer I tn lortherapproprMimnp 
apporliunnientp ur aliocalion d(*cisions TbO'Kliia] effer Is uf 
ibii^r ami olhei later <tiJion^ uii 11)75 <tiiil I9?C (expenditures 
•ind oldijialions uill be reflecled ni ne\l ytMr's tt port 

II is imporlani In luur in imiid ihal siibfeclivf* deler* 
nniMlKHis arenfletmeci'ssary in classify in^ Ibe^tala. Ifeoause 
uf Ibe srept* of RMl) i^ruj^rams and llieir limit id is<:iphnary 
naliiren i1 is diffM u|t to estalilish runf^isieni enters for 
allotalinK effofis aiiioof* ih^' < barar ltT-<if-narK (aicf^)ctes 
and Ihe various fn'l'is of sciemi.^ Atsin fnnds for R^t> 
<tr.iiiilie$ may nol he hp^^ifirpil|^ idr>nlitii-d m win attenr^'s 
hudt^el llrii'^evec, lo mi'el survey re<]uirement!i, llu' p.ir* 
Ik ipptnnuo}!ea< les oi^er the years ha\edi>\e]ri]>Mlinereafvinf;>' 
K 4onsisleiit bases for clasMf^niK R^l> dala Any dala 
reMMuns leMillinK from fhan^es in an a;jenry'\ reporlui^ 
pra^ lir es have hmt mrorpoialed nilo Ibe bislone^d data |o 

improve ih tiiparabibly and eonsisleney < I Ihe slalisiMal 

Nerie\ 

III \omerasesii bas not hc'^'U pt^Mble to rep^ rt ibe f^dlra^t 
of rr"ieai<1i an<f <U'\ riopineni l-or e\aiiij>le, tru liepid<piarter> 
<osK of planning; and adhiinislentif* R^l> plo rai^sof HOD 
anrf IIKOA are nol imliided in thi'se reporl\ ^eiause ihese 
af^em ii's bpit<- indnalc^t Ibat it is adminisirat \vl\ impiae- 
iiuilde lo ideniif\ ibe amounts 

R^I> plani dala repoited here an' lo some e\lenl mi' 
dersipili'd hr^^aiise of tlie difli4u|t\ fmoiinten'if hy sonp^ 
a^emjes m ub'jilifyini! and rrporimM lln\ in formation, 
p-niKularh ici ihe ^ase ol |><>|> and NAsSA ivhib- !)(>[> 
reparl\ obliit.ilion\ b^r R^|> plant fmidnlh> iisf imMriK lion 
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appropn.1t ion, DQD is MAc to Ktrntify only .1 sninll portion of 
thr amount of R^U pLini {^upifort incJuM in Ji&U conirncts 
that weu< rnml^^d from its KUTA ip propria tioh. NASA facrs 
similar probl<Miis in r^poriin^ R&I) plant data. 

In the jrca of scientific nnd lechniCiil informal i on < 
exiraiiiural obligations ore lumttd to funds dlJ^calcd for 
gfAnt^ and controrts thai arc primarily for tbr suppfrri of 
i>^:::il:fic ond tPLhniLal inforjnation acliviiirs. As in pnor 
volumo of this srrie^. extramural (unth far infomifilion 
activities p4'rformi-d as ^upplcnipninl, supporiii^ srrvicc^ 
under fcranis or ci)ntrjicts prnnaiilv for research and 
developnienl have tioen i-\c[nded liecause it bnot fe.'isihle for 
Ibc r?spundeitt t^^ Ji-tenmnr nh^t poriionoFan RAU }*r^at or 
contract actually supports information aciivi I ivs Some HkD 
proie4;is fi-coivc support from st^vrrnl .i^vncirs Ihronffh a 
nmntii^r nf grants and nr contracts, iind ui i^uch inslnnccs. 
rel!i(e<l inforiiialion aclivitits porLiininK lo thf overall RAD 
pToiLi;! moy not hv identifiable undt>r a specific ftrant or 
contract 

RELATION TO OTHER REPORTS 

11) KKDKRAL SUPPORT TO UNWHRSHlKS AND 
COLLKdKS 

The Nalional Science KouniLitinii prrp.irr^ irporls cmrr< 
Inii F«>dera] avipjk^jrt of la^'nidu^] cdJe^esand uiu versities. 
Thc^r rtiports arc bnsed on djta jkroMdvd li> the Ff^der^l 
aj;L<ncies in respimse to the rrp^krim^ system est<>ldi^hed by 
the Cnimiiiitee on AcadeinK. Science und RnRinemnRlCASK) 
of the Fwtrrol Countil for Scitnct' anil Tethnoloffy These 
reports are referred so m tl^^ piihhcnlmn the CASK 
reports 

Holh tlir CASK and Ketli>nil Fniirls n.'porti> provide data on 
F(ittera] obh^^tion^ fiir re^ean )i ond ite^'elopnimi anil HAD 
pinnt i» iinl\ersilie<: jnd colle];>e!i nml lo university < 
admini^iered KediTally Funded Research and lAivelopinent 
Centers |KKRDC's| 1'iie Cr\SK repori however^ is based on 
iihbfialions ol Federal agencies to t^tdi iniliMdua) /"adr-initr 
in^tilulinii, while (h^-Fnirrol Fufidi rq>ort iscuncirned ni^b 
iihb^alious to universities and colleges as 0 pi-rfurnicr ttrtkO|K 
The CASK leporl nlsoirteJudi-Ji fumte for non^RAD ariivmo^ 
sur.h AS scieoce ediic^^tion And nonsei<-ncc jiupport, Korther. 
Ihe CASK sitidy 15 liasi*4t nn reports of only H af^ciieies (the 
Dtpanments of Affrlculliire, Qtmiiierce, Drfen<:e; Ih%i1lli, 
Kclocation. and WeLiare, iJoo^iiif^ aiKt tlrbiot I>rvelo[mi(>ni; 
the tnlerior. 1 ^hor; and Transportation; (heKOf^r^y Re<:rarr.b 
and De\efopioent Adininislraliou; Ibr t-Ihvirimmrutal Pr»tec< 
}ion Agency, the >£aliiinal AeniiMutii.t: nnd f^]>arr A^l' 
imnislralion; the >l,iuuna| f^nunre FouHdanmn the Afti>rM\ 
for bitrrnaiioiial DrvHopinenl; and IbeN'orhMr Rr^ohttory 
Comriii>sion| uiulr Fc^li-nif Fuods is comprk<:ed <kf obbffations 
of all iiftetiLie^. 1 hu t4 respondents forCA^Ha^cnnnt for more 



than percent of the Fe<leral HAD total tn iiniverai(ic»,ind 
cotlef*es ami virtually <ill ohlif^ations to uni\ ersity- 
administerrd ^FRDCs. 

The different reporlinj; pmcedures ha\e led to different 
nmnunts beinR reporle<l by CAf^K and KeJemI F»iid^ as 

f^lJOWSn 

a The oblige I ions for research ami developaieui to 
universities im<l coltr^e^ reporter! for Federal Fnmls m 1974 
^imoiinled lo 5:^.213 mi'hoii. or 8129 million moie than the 
amninit rrpnrted for CASK Pari of this differenee c<in he 
^llnbttteil tn variniinii> in the nmoiinis reported by ItKVV's 
^^al|nnal In!ilitute» of Health Thr Fnfrrol Hind.s Rj^D inl.il 
for the National Inalilutes nf Health inc hided FuihU Fnr 
Ceiieral Research Support ^fronts, uhereas in CASH thry 
weri' placed itndiT thi' catej^or^ of "(lenerol Mii^port fnr 
sciena',"* which is Refined tn co^er siieh ^r^mlc. A ilifferenee 
in rep;<ried toi^dii for NSF projirams w.is another f.» toi 
conlrihutm}; lo the nverall hi^hi^r Kecfer^fl Fofufs totai^ For 
F**(h'io^ Fniu^'i KSK reportecf a portion of ^enerol srteiue 
support funds as Rf^D support. uheriMs for CASK thrsi* fumls 
uere reported utider the ''f;eiieral sijpport f'>r snenee" 
catenfirj? 

b- The RfiJ} obligation total to iiniveriiity <adimnisteri'«t 
FFRlJC's reported fi^rFe^htiif rood*: n-isS7B9indhonin iSr-l, 
oT&tf^nmdhoM less th.in reportr^^ T^irCASK ThrS 123 milium 
£,uhmiitra< t"d bv NASA's fet Propukion U.dioraUiry ar- 
coonted b<r lwn-thtrd<: ( f this difference For Fedi-ini Fomb 
this aoioiint 1!^ incliideil m clnoMte-perlnriiier (>ilr^;ories 
finainl\ induMr^ |, ^\lnlrior CASKilie^uLh untr.ictH.iiii^iunl 
\va<: inrJuiTe<< in the K^D obh^^ation> to FFRl'C'<: mI- 
numstiTi'd hy univerAUi<>s 

ly The total Rfil) plait obhf^ation* to itni\er<:i:ies ond 
coLlefci'S fiipuited for IVd^ ntt Funds \^ as S2<) million iu t^~4iir 
S-] million less tli.in the <<mouut reported for CASK 

d Theiota) RflD plant o dilations to FFRlKr^iodiiuiusteied 
by uni\ rrsitie^ .md (joMej;es re|Kirtefl ffvr FtH^emf rtniiJ*; ua<: 
Si 1^ mdliuii in ll}74. or ri2t imlliou iiiurt> tli.in repofird for 
Cf^SK Most o[ lbi<: difb renie aiosi' frotn KRi)A reportuiff 
"^josL*:' for C'ASK atid "ob'.f; luous ' for Vi'^irnil f^nrds 

11ie follo\^ LiiK fill tors should aUo ht- considered <n 
comparing ibe data appt . iiiij; m tbi< t^^o reports 

For FtvfemI Fkiids o<i< h aKeu< \ ini Jpd<^ iii ns <mrt 
n1>h}<aiirpn> the an a^mts r.msierred ^> otlur aK<n(ies for 
fiirtJier.inr r of its i^art^. ..nd the ref eiMUj; Jii*-n* ii's do noi 
repoft fonds tnri^ iTr<-d 1 > tht-oi C>o Ibr othei h-liid. in Ibe 
CIr\Hf: siir\i^ . thiM'iita tire t^^knrted h\ ibeaj^enr ^ ihat noid'< 
the fiOtil disirihiitinn of tli^* fonds loo ^ivrn^osiitution 'Ihus, 
for Ihe GaSK siir\et . o^viieies tmrbide^l funds rerei^e^l u out 
othi'r ofjeiMii's, an l e\ebu1r(f funds iransferre^l tf> other 
ajtrriiies, ihem er^^'of thi'Fu'f/Trol HioiK pr*H es* Uhih'surh 
lunsfris should Imhime i-.irh 'ithi^i nm wuh 110 resubin^ 



changes in total R^I) nhhfcationSp tht'se varying reporting 
piacnces dnadd loihe pnssibihty of differences lietueen Ihe 
li\o reports 

The CaSK eeporls. in innst instances, .ire preparul hy 
different openitional units wilbm each ^l^eiicy than llio^e tb^'l 
prepare the Fe^JeroJ Fluids res['im<:es. Kiirtherinnrt\ tbeCr\^K 
data are roileitcNt several months earlii^r than the Fe^h^ml 
Ftfjufs alaii^tirA Althoiiffh. m theory, these eundilion^ .n 
tr<^iuseKi^ shoubl not load 10 reporiiiif; differr^i^is. in 
piac tu e different es do onse 



{z\ ,sn;t:iAb anai.y.si^ls. ntjDOi-rr of mik it^nitj-d 

STATICS 

In a si'ctiou of .SpefmJ Auohs(-s. iJudffel of thr l'mtr<1 
S'totes (^rnvmiaent. the Office nf MaiM^emt Ttt atid lhidy;rt 
(OMIM pubhshes estimates of ob^iK^iHous and evjieaditiires 
for re«e.ir<li. development, and R^D ftbibtJ [oue\er. theciolo 
m "Special Analysis I' K'uJoral RtT^eareh ^itid Development 
Pr4if!ram»" iti the I97fi bndftrt dn no! providers nniKh dHod 
on ( li-tfiu ter of uorL or prTforiin^rs as Federol Firods find rto 
mforiiiaiuoi ob belds of seit-nn- or j>eo^uaphu di.strihuttort 

Ifouever, "Special Analysis I*" and Ft^fp-roJ fiitids utilise 
ihe >aiiie <leFinitiori lor re<:iMrch and di'^ etopiui^ul and for 
HfilZ jihint The estiinalef^ fnr resnarh and deM^lopmrnt 
piihlishit) in Ihe tu<i reports are roniparahle. though 
tumor Uifferemes 1U1 eMsi 'Ibe differem I's between ibf two 
rt'poris art> as^ fo11n^\s 

Totof f*H> llHl^^o^l^^nt- 
f Jhifions tkf ^f<dfors| 

IVdrral Funds Sl"^ StOfl S^l^^ 

.Special Anah sis P 17 A IftH Zl O 

m ANAhVSlS OF FKDKKAI, R&D KUKDlNtJ HY 
F4JNC;TK>N. FV i90^>-ro 

^NSF- bas pijblishi><la n-pori unilei tbeaho\e lilh\]>roMdinf; 
an diiahsis nf Federal KM) uhbyMtious hv fumiional 
raie^nnes atimial Federof ^llllds serie*:. b\ <ouiras|, 

rt>poits Oil F^'di'tal Ktt\} nhJifMtiiuis h\ a^iwies laii not hj, 
fmu tional ( ail )>orii<s 1 lir Rj;il>..blij;a|ioo data for )9ti0-~t>in 
the film tioii report u^-re baM%l on inforliiation *:ubiiiitte<t by 
a^<'iif les for the \ i'iirnti Fomls M'lies finis, the overall 
Rit]} obln^alioos on- thr salni- foi ilie somr \p.irs 1 o^e/ed Hi 
bolb rt^kikris 

HlOt'HKH RlirORlS 

a liidtMdoal a^emii snm^ ^bissif^ then Rf^Dprtif^ratus ffn 
porpiisi's othi>i rh'm tli isfi iorubit b the fV^^^ral HrmK soi \e\ 
ks f ondiM Idt Driinuu us ,ind ^nui' hnes ibal aie soitobh' 1-* 
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\ho%e oltter purposes may r«iull in informaiion th^l U nai 
comparable with Ihe data lran$(n;lted lo ihe Foundalion for 
Federal Funds- 

b. Ilto Btt</g«e of ihtt Unirrd Stales Govern men I, Fifcof Year 
|97€islhe sourc^ofoAta on outlays, but IheNSF definition of 
'^relatively unconlroUable'Obtlaysdiffefft fr?m thai ofQMB 
in ihalOMB designs Icsoolbysfromprior-year conlr«i:l5«nd 
obligJ^lions as relatively unconlrollablep whereas N5F 
considers 1hi$ category of oullays lo Se inili»lly conlroUable 
and therefore different in concept from fl (ed't^st and open* 
ended programs til'e social securily* vetttrans cotnpen^ation 
a;Ld pensions, and interest on ihe national d«bL See (he 1976 
BUflgi^L p. 354, 

SOURCES 

DaU on R&D funds in this report for years prior ia 
wer« compiled by the Bureau of the Budget, which later 
b«<;ame (he Office of Management and Budget, Subsequent 
data were based tyu NSF surveys. Iltese data have been 
Published in previous issues of Ihis series, but certain 
adjustments have been made (oreflect comparability with the 
latest fepof ting concepts evolved by the bgendes. 

Supplementing the statistical data collected through the 
NSF survey of Federal agencies, a variety of Sources were 
used for the text of this report, including (he narrative 
s^atement<t Sitbmitti^d hy the agencies in the NSF survey, 
pubtishefl records of lesiimony presented by agencies io 
committees of the Senate and the House, the 1976 Badf^ct 
AppcttdtXw and personal contacts wi'h nRency respondents^ 




APPENDIX B 

Federally Funded Research 
and Development Centers, 
Fiscal Years 1974-76 



Department of Defense 

OFFJCEOF THE SECRETARY OF DtSFBNSE 

AdminiMered by other nonprofit institutions: 

Institute; fcr Defense Annlysis (IDA) 

DEPARTMENT OF THE NAVY 
Administered by universities ^nd colleges: 

Applied Ptiysics Laboratory (Jotins Hopkins 
University] 

Center for Naval Analyses (University of 
Rochesler) 

Applied Rese;krch Loberatory (Pennsylvania 
Slate Un^versily) 

DEPARTMENT OF THB AIR FORCE 
Administered by universities and colleges: 

Lin<:oln l-dbomtfiry {Mfjssachusetis Institute 
ofTcchnolojjy) 



Administered by other nonprofit institutions; 

Aerospace Corporation 
Analytic Services, Inc, (ANSER) 
MtTRE Corporation 
RAND Corporatioo 

Energy Research and Development 
Adtninistration 

Administered by industrial firms: 

Bettis Alomic Power LaboratGry 
(Weslinghouse Electric Corp,) 

Hanfonl Fngineering Dei^elopment Laboralory 
(Westinghouse - Han ford Corp,) 

Knolls Atomic Power Laboratory (General 
Electric Company) 

Liquid Metal Engineering Center (Rockwell 
Internalional Corperation) 

Mound Laboratory (Monsanto Research Corp,) 

Idaho National Engineering Laboratory (Aero- 
jet Nuclear CorpO^ 

Holifiekl National Laboratory (Union Cart>idG 
Corp,)^ 

Saodia Laboralory (Weslern Electric Co,, Inc, - 

Sandia Corp,) 
Savannah Kiver Laboratory (E,l, du Pcmt de 

Nemours & Co,, Inc) 

Administered by universities and colleges: 

Ames Laboratory (towa State University of 

Science and Technology} 
Argenoe Natienal Laboratory (University of 

Chicago and Argonne UnivcrS'iiieR 

Assn,] 

fIroekhavGn National Laboratory (Associated 
Universities, Inc) 

Cfivnbritlge Elect roi Accelerator (Harvard Un- 
iversity)' 

E, O, Lawrence Bert^eloy l,abaralory (Univer- 
sity of California) 

E, O, Lawrence Livermore laboratory (Univer- 
sity of Califernia) 

Los Alomos SciGntifir Labomlory (University 
of Californio) 



Fermildb (Universilies Research Association, 
Inc)* 

Oak Ridge Associated Universities 
Plasma Physics Laboratory (Princeton Univer- 
sity) 

Stanford Linear Arceleralor Cenler (Slanferd 
University) 

Administered by other nonprofit institutions: 

Atomic Bomb Casualty Commission (National 

Academy of Sciences] 
Pacific NorthwesI Laboratory (Battelle 

Memorial Institute) 

National Aeronautics and -Space Ad- 
ministration 

Administered by universities and colleges; 

Jet Propulsion Laboratory (Califernia Institute 

of Technology) 
Space Rridiation Effects Laborotory (College of 

William and Mary) 

National Science Foundation 

CD 

,^dministered by uAiversilies snd colleges: 

Cerro Telolo Inter-Aniericin Observatory 
(Association of Universities for 
Research in Astronemy, Inc) 

Kitt Peak National Observatory (Association 
of Universities for Research in 
Astronomy, inc) 

National AstrtmGmy and Ionosphere Center 
(CornGll University) 

National Centor for Atmospheric Research 
(University Corporation for At- 
mospheric KGsearch] 

Nr,lio[ial Rotlio AstronGmy Observatory 
[Asso[:i;iled UniverslliGs, Inc,} 



Fiiiiiinl^ N<>I]fyarft fp,ti(Mi Slrilnhh lAfI,hk1 N4<lpi)r I'xvrP t 

f 'I'jin^'il^ M^ilum^l AiifJfinilnf (HatHjt^lftf^ J'n>^^riLli^^ Krvjr<h 



55 



APPENDIX C 



A Listing of 
Statistical Tables 
Part I 

Federal Funds for 
Research, Development, 
and R&D Plant 



RESEARCH, DEVELOrMEKT, *ftd RM> PLANT 

C- 1. Overall itimmary. fiscal ycaf i 197^> 1S7S> 

and l97b 

C.2. By agency, fiso»l ye*f-, i97^, 1975. and 

1976 ■> 

RtStARCH Af*> D£V£LOPMENT — ACENCV. 
CHARACTER Of WORK. AND ftRFORMER 

C.3. By agency, fiscal years Wa. 1975, and 1976 . . . 
C-^. By agency and Chacacter <jf wock, (ticai 

y«af 197^ 

C-5. By agency and character' of worh^ fiscal 

y«ar l975{esilmated) 

C-6 By agency and characicf iri work. iHcit year ^ 

1976 (^n mated) 

By agency and pecfornitff . fiscal year 197^ .... 
C-fi. By agency and periorniec. fiscal yen 1975 

(estimated) 

C.9. By agency and perform«f . fiscal year 1976 

'estimated} 



TOTAt RESEAKCH — ACINCV, WRfORMIR, AND 
HEID OF SCIENCE 

C-10. By Agency and (Wfformei, fHcaiyev If 74 ,,,, 
C'11, Agency ^nd palotmet* ihc^i year ',<;7S 

{e^tirmied* 

C-IZ By Agency ^nd pcf lormer^ IikaI ye^ 1976 

(eflHTuted) y 

C-13, By detuned field of Kience^ fi^^i years 19'74, 

WS-ar>d 19(76 

C-14, By Agency And field of Kfence^ lilCAi ye^r 

W-l 

C-15. By Aj^ency and ii^Id of tcience, f^tcal yoif 197S 

(e^timAied} 

C'-16. By Agency and ii«Td of KieiKe^ fHc^l year 19'76 

{eMimiied 

C'17, P^ycholdgy And phyiicat science^^ by ^i^ency 

and detailed field of Ktcnce.* liKal y«Af 

19(7-1 

C-1S. PiychoFogy Andphyiic^l KieiKef, by Agency 

Afw deUifed lietd of ^ence, IIkaI y^^f 

1975 (wrimared) 

C-i9, Piychofojy and phiysicai Ki«ncef, by agency 

And dt^Uiied field of Kience, fi&CAl y^df 

1976 (e^timAled) 

C-2D. LHe Afxf envifonmenutl Kience^^by ^ncy 

And de»ifed field of Kt«fKe^ fi&CAl 

yeaf 1974 

C-21, LHe AfKf envtronmenUtf Kience^^ by ^ency 

^ deujkd field of Kience, fiKif ye^r 

19(75 (e^limAted) 

C-22, IHe And environmenlAl Kience^^ by ^ency 

And deuiied field of Kience^ fiscal 

veAf I976{efitmaied} 

C*23. Engineering, by agency Ar>d deUited ftdd of 

Ktence, fiKAf year 1974 

C-24. Engineering, by Ageocy And de»ifed fieTd of 

Kiencer fitcaf year 197S (e^imated) 

C'25, £ngineerrng, by agency and <feiaiied fietd of 

Ktence.' fiKaf year 1976 (e^limated) 

C-26. Social Kience^^ by ^ency and detailed f»«ld pf 

foence^ ft^af year 1974 > . > 

C-27, Sociaf Ktence^, by ^ency *nd detailed fWd of 

Mrience^ fiKal year 1975 (estimated) 

C-2B, Social Kiences, by agency ;tnd detailed fiefd of 

K^ence, fiscal year 1976 (estimated) 



BASIC RESEARCH — AGENCY, P£RFC«m£R. AND 
FIEID Of SCIENCE 

C-29, By agency and po/formor^ fiKal year 1974 . , 
C-30. By ^oncy and po/fonner^fiKai year 19rS 

(dtimarodl , . ^ . 

C-31, By H»^ency and performer.^ fiKal year 1976 

{e^tjmatod) * 

C-3i2i By detailed fkid of scicnco,. fiscal ye^ri^ 1974.^ 

197S, and 1976 
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DEVaOPMENT AND RAD PLANT 
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pcffofnte*'! fncAl yeai 1974 

C-101A. Percent distfibvtion to each perfornteri 

by State* fiical yeai 19(74 

C^IOIB, Percent distfibotion to each State,, by 

performer, fiicat year 1974 

C-102 Research and devdopment. by Stale and 

agency, fiscal yeai 1974 
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fiicaf yeaf 19(74 
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year 1974 
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CIO^ Toratfeseafch aid development byagency. 

fJK^IyeafS 1974. 19(7S.and 1976 
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Cioa. Apptfod reicafcfi. by agency^ ftical y^saft 1974. 

1975. and 1976 ... 

C-109, Devpfopment. by Agency, fiscal ycarS^ 1974. 

197S. and 1976. 
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C-nOL Research, development, and R&D plant, by 

agency,, fiical years 1966-76 

C-111. Research and development, by agency^ fiscal 
years 1966-76 

C-112 R&D p^ant. by agency, fiscal years 1966-76 
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C-113. Resea--ch^ developments afid R&D plants by 

agency, fiical y^afS 196&76 , 

C-114L Research and development* by agency, fiscal 

yeafS 1966-76 

C.11S. R&D plant, by agency, fiscal years 1966-76 . . . . 
C-116. ResearcK and development, by cK^ac^r ol 

work andR&D plant, fjical years 1966-76 

C-117. Total fesearch. by selected ^ency. fiscal years 

19*6-76 

C-lld Basic fcseafch. by selected ^ncy, fiwral years 

1966-76 

C-llft Applied reseaKn. by selected agency, fiscal 

years 1966-76 

C-120. Developments by selected agency, thczX years 

1966-76 

C.121. Re$eafd» and development, by pefformer. 

fiscal years 1966.76 

C.122 Total fe^afdt; by pe.-former. fiscal years 

1966-76 

C-121 Bask feseAfCh. by performef ^ fiscal years 

1966-76 

C-124. Applied fesearch. by pefforfner. fiscal years 

1966-76 

C-125. Development, by peffbrm^f. fiscal years 

1966-76 

C-126. Total feseafch. by Held of science, fbcal years 

1966-76 

C-127. Basic fesearch^ by field of Krence. fiscal vedrs 

1966-76 

C-12a. Applied research,, by field ot science^ fiscal 

years 1966-76 

C-I2ft RescarcK and developments by geogfaphic 

division and Sute^ fiscal year5 1963^ 196Sl 1966^ 

1969.197^1971, 1972. and 1973 

€'130. R&D plant, by geographic division and State, 

fiscal year^ 1963. 196S. 1966. 1969. 1970, 1971. 

1972. and 1973 
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NOTES 
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* Estimates for 1976 are based on The Sue/get. FY 1976, submitted to 
Congress> and do not re lect subsequent appropriations and appor- 
tioffmcnt act'ons. 

* Asterisks appearing in lieii of figures indicate thattheamounts are less 
than $50>000. 

^ The abbreviation "FFRDC" appep*ing in statistical tables refers to 
federally Funded Research and Development Centers. 

* Defense Agencies within theDepartment of Dc rense include a($encie^ 
such as the Advanced Research Projects Agency> the Defense Nuclear 
Agency> ?nd the Defense Communications A|*5ncy, 

* Departmf ntwide FurKJs of the Department of Defense include the 
Defense Clivit Preparedness Agency. 

* The kStO data of the Energy Research and De^dopment Administra- 
tion reflect accrued costs rather than oulrgations or expenditures. 

* In tables showing extramural performers> obligations to agricultural 
experimejit stations are included undr>r obligations to universities and 
colleges. 

* Within the Department i>f Commerce the Patent and Trademark 
Office is the new name of the former Patent Off ice> and the National 
Fire Prevention and Control Administration is the new name of ihe 
former National Kureau of Fire Prevention. 
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Within the Department of the Interior the Office of Water Research 
and Technology includes the former Office of Water Resources 
Research and the saline water research program formerly included 
under the Office of the Secretary; the Fish and Wttdlife Service is ihe 
new name of the former Bureau of Sport Fisheries and Wildlife. 

The Energy Research and Development Administration includes 
programs that were transferred from other agcticies: from the 
Department of the Interior the Office of Coal R<£earch> a portion of 
the Bureau of Mines, and energy research programs within the Office 
of the Secretary; from the National Science Foundation most of the 
solar energy and geothermal energy research programs: from the 
Envtrormental Protection Agency certain energy- related programs; 
ard from the Atomic Entergy Com Ti^sion ?ll of its RJ^D programs 
except for .nuclear regulatory and reactor safety functions. 

The Nuclear Regulatory Commission includes the nuclear regulatory 
and reacto' safety functions tr^nsfmc'd from the former Atomic 
Energy Conin)ission as well as new programs. 

The Federa Fnergy Administration i^ a newly established agency to 
deal with ejiergy policy and analysiSi and \l includes ceitain activities 
formerly within the Departmertt of the IritciiorH. 

The Community Services Administration is the successor aj^ency to the 
Office of Econonnic Opporlanity. 
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APPENDIX D 



Statistical Tables 
Part II 

E 

Federal Funds for 
. Scientific and Technical 
i Information 



DA. Summary^ fiscal yur& 1974. 1975> tr^ 1976 . . . . 
D'Z B)r agency, Hscat y«drs 1974. 1975> and 1976 ... 
D<3. Jntramurat and eniramural obligations, by 

^iKy.fisCAl year* 1974. 1975. and 1976 

D>4. By a ^ncy and a<tivity. fiscal year 1974 

D.S. By a^fcncy and aciivity^ fi^l y««r 1975 

(e$timai«d) 

D<€. By ?(«ncy and aciiyity^ fiscal y«ar 1976 

(estimat^j 

D-7. tniramurat and «icirainurat obbgaiions, by 

Jigency and acitviiy, fHcal year 1974 

D^. Iniramurat and ociramurat obfa^aiions, by 

agency and activity, fKcal yeir 1975 

lestirrwued) 

D-9. Inirattiurat and enlramural Qbli([alion». by 

jigency and activity, fiscal year 1976 

(eitJrrwued) 



NOTES 



• Estimates for 1976 are based on The Budget, FY 1976, as submitted to 
Congress, and do not reflect subsequent appropriations and appor- 
tionment actions. 

• Obligations reported for extramural performance 4ire limited to 
contracts or grants with private individuals or organizations outside 
the Government that have as their primary purpose the support of 
scientific and technical ^^ormation. Excluded ?.re obligations for 
information efforts that^pplement or support ;vork under R&D 
contracts or grants. 

• Obligations for category 4, Research and Devefopmer In Information 
Sciences, Documentation and Infortnation Systems, echniques and |^ 
Devices, are also reported under RttO obligations in Part 1. t> 

• Defense Agencies include the Advanced Research Projects Agency, 
the Defense Nuclear Agency, the Defense Supply Agency, and the 
Defense Communications Agency. 

• Within the Department of Commerce the Patent and Trademark 
Off fee is the new name of the former Patent Office, and the National 
Fire Prevention and Control Administration is the new name of the 
former National Bureau of Fire Prevention. 

• The fnergy Research and Development Administration includes 
programs that were transferred from other agencies: from the 
Department of the Interior the Office of Coal Research, a portion of 
the Bureau of Mir>es, and energy research programs within theOffice 
of the Secretary; from the National Science Foundation most of ihe 
solar energy and geothermal energy research programs; from the 
Environmental Protection Agency certain energy-relate J programs; 
and from the Atomic Energy Commission all of its R^D programs 
except for nuclear regulatory and reacior safety functio is. 

• The Nt*clear Regulatory Commission includes the nucle. r regulatory 
and reactor safety functions transferred from the for ner Atomic 
Energy Commission as well as new programs. 
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